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#0-1; Python2.6 和 Python 3.0 中 的 扩展 
扩展 

Python 3.0 中 的 print 函 数 

Python 3.0 中 的 nonlocal х,у |) 

Python 2.6 和 Python 3.0 中 的 str.format 方 法 


Python 3.0 中 的 字符 串 类 型 : str 用 于 Unicode 文 本 ，bytes 用 于 二 进 制 数据 





Python 3.0 中 的 文本 和 二 进 制 文件 的 区 别 

Python 2.6 和 Python 3.0 中 的 类 装饰 器 : @private('age') 
Python 3.0 中 的 新 的 迭代 器 : range. map. zip 

Python 3.0 中 的 字典 视图 : D.keys、D.values、D.items 
Python 3.0 中 的 除法 运算 符 : 余数 、/ 和 // 

Python 3.0 中 的 集合 常量 : {a，b，c} 

Python 3.0 中 的 集合 解析 : {x**2 for x in seq} 
Python 3.0 中 的 字典 解析 : {x: x**2 for x in seq} 


Python 2.6 和 Python 3.0 中 的 二 进 制 位 字符 串 支持 : 060101, bin(I) 


Python 2.6 和 Python 3.0 中 的 分 数 类 型 : Fraction(1, 3) 

Python 3.0 中 的 函数 注解 : def f(a:99, b:str)-»int 

Python 3.0 中 的 Keyword-only 参 数 : def f(a, *b, c, **d) 
Python 3.0 中 的 扩展 的 序列 分 解 : a，*b = seq 

Python 3.0 中 可 用 的 针对 包 的 相对 导入 语法 : from 

Python 2.6 和 Python 3.0 中 可 用 的 环境 管理 器 : with/as 

Python 3.0 中 的 异常 语法 修改 : raise、except/as、superclass 
Python 3.0 中 的 异常 链 : raise e2 from е1 

Python 2.6 和 Python 3.0 中 的 保留 字 的 变化 

Python 3.0 中 的 新 式 类 的 取消 


介绍 的 章 


« 20 
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; 99 
. 34 





表 0-1: Python2.6 和 Python 3.0 中 的 扩展 (Ж) 


扩展 

Python 2.6 和 Python 3.0 中 的 特性 装饰 符 : property 
Python 2.6 和 Python 3.0 中 的 描述 符 

Python 2.6 和 Python 3.0 中 的 元 类 

Python 2.6 和 Python 3.0 中 的 抽象 基 类 支持 


介绍 的 章 


31 


Sls 
314 


28 


38 
39 





Python 3.ОД0000000 


0UU000000000000UPython 3.0Д000000000000-2000000000 
О000000000000000000000-200000000000000000000000 
Python 2.6Q0000000000Python 3.00000 


20-2: 影响 到 本 书 的 Python 3.0 中 的 删除 


删除 的 替代 的 介绍 的 章 
reload(M) imp.reload(M) (或 exec) 3, 22 
apply(f, ps, ks) f(*ps, **ks) 18 

‘ae repr(X) 5 

ХУ X ls Y > 

long int 5 

99991 9999 5 

D.has key(K) К in D (或 D.get(key) != None) 8 

raw input input 3. 10 
old input eval(input()) 3 

xrange range 14 

file open (以 及 io 模块 类 ) 9 

X.next X. next ， 由 next(X) 调 用 14, 20, 29 
X. getslice _ X. getitem , ЖА—' сен 7, 29 

X. setslice | X. setitem ,传人 一 个 slice 对 象 ” 7、29 
reduce functools.reduce (或 循环 代码 ) 14、19 
execfile(filename) exec(open(filename) . read() ) 3 

exec open(filename) exec(open(filename) . read()) 3 

0777 00777 5 


print x, y print(x, y) 11 





0-2: 影响 到 本 书 的 Python 3.0 中 的 删除 (4) 


删除 的 
print >> E, x, y 
print x, y, 


ü ccc 


'bbb' for byte strings 


raise E,V 

except E, X: 

def f((a, b)): 

file. xreadlines 
D.keys() = 

map(), range(), etc. 
as lists 


map(None, ...) 
X-D.keys(); X.sort() 
cmp(x, y) 

X. cmp (y) 


X. nonzero 


Ms HEX з X. oct. 


排序 比较 函数 
Dictionary <, >, <=, 
>= 

types.ListType 

. metaclass = М 

_ builtin . 


Tkinter 


SK B 

print(x, y, file-F) 
print(x, y, end-' ') 
"ice" 

b'bbb' 

raise E(V) 

except E as X: 

def f(x): (a, b) = x 


for line in file: (or X=iter(file)) 


list(D.keys()) (字典 视图 ) 
list(map()), list(range()) 
(内 置 函数 ) 


zip (或 手动 代码 来 补充 结果 ) 
sorted(D) (或 list(D.keys())) 
(x » y) - (x « y) 


it . $t . ед F 
X. bool 
X. index | 


使 用 key=transform 或 reverse=True 
Compare sorted(D.items()) 

(或 循环 代码 ) 
list (types 只 用 于 非 内 建 名 称 ) 
class C(metaclass-M): 
builtins ( 重 命 名 ) 
tkinter ( 重 命名 ) 


sys.exc type. exc value sys.exc info()[0], [1] 


function.func code 

由 内 置 函 数 运行 的 

. getattr _ 

-t, tt 命令 行 切换 

一 个 函数 中 的 from ... 
导入 模块 ， 在 同一 包 中 


function. code | 


在 包装 类 中 重 定义 _X_ 方法 


不 一 致 地 使 用 制 表 符 / 空 格 总 是 一 个 错误 


只 能 够 出 现在 一 个 文件 的 顶层 
import mod， 包 相关 的 形式 


from . 


介绍 的 章 


11 


28. 31. 39 


« 24, 29; 


30 


20-2: 影响 到 本 书 的 Python 3.0 中 的 删除 (Ж) 


删除 的 FRA 介绍 的 章 

class MyException: class MyException(Exception): 34 

exceptions module 内 置 作 用 域 ， 库 手册 34 

thread. Queue modules ^ thread, queue 17 
(二 者 都 改名 了 ) 

anydbm module dbm (改名 了 ) 27 

cPickle module _pickle (改名 了 ， 自 动 使 用 ) 9 

05. рореп2/3/4 subprocess.Popen (os.popen 保 留 ) 14 

基于 字符 串 的 异常 基于 类 的 异常 (Python 2.6 中 也 是 如 此 ) 32, 33, 34 

字符 串 模块 函数 字符 串 对 象 方法 7 

未 绑 定 方法 函数 (通过 实例 调用 静态 方法 ) 30、31 

混合 类 型 比较 、 排 序 非 数字 的 混合 类 型 比较 是 错误 5. 9 
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UUPythonUUuUuUUUUUUUUUUUUUUUUU00000000000000000000 
ОД00УУ00000000.рУсббОрооороороо000б00000000000000000 
ОРуєћопО00000000РуһопО0000.русПо000000000000000000 
UUUU.pyUUUUUUUUUUU 0000000” 0000000000000 


РупопПППОРМУМП 


UUUUUUUUUUUUUUUUUUUUU.PycOUUUUUUUUUUUUUUUUUUUD 
PythonUUDUPython Virtual МаспіпербДООРУМООДДООРУМОДООО 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUPVMDUUUUUUUDD 
UUUU0UUUUU000UUUU00UPVMDUPythonUUUUUUUUUUUUPythonUUD 
D0O000000000000000000000000000”*PythonD00”*D00000 


02-2000000000000000000000000000000UPython0000000 
ОООД0О00000000000РММООДОДОООДООРУЄПОПОООООООООООП 
00000000000000000000000 





та 





- - 
De 





П 2-2 РуопрроооооооооооооооовооооооообОРустопроо 
UUUUUUUUUUUUUUUUU 


00000 


DD enc + 0000000 ООО0ОО0ОО ОРУ А ой 0000000000000 
ОООРУСПОПОДОДООООО"бийа "make" man a ng II 
D] Python ППТ (rmitel prm np) n aan mPythenrn t 
00000 


[LI IPython[ pap enc + +00000000000010000000 


РУМОДООООСРООООООДОООПОДОООД0О00СРОДОДОДО0000 
О000000000000000000000000000000Руєћопроо00000000000 
О0000000000000Руєћопоо00000000000000000000000000000 
РУоп 00000000100 


00000 


РуєпопрО0000000000000000000000000000000000000000 
ОООО0000000000000000000000000000000000000РУСПОПООО 
ОДОООО000000000000000000 


ОДОООО000000000000000000000000000000000000000000 
LDPythonD 0000000000 mnm Pythennn mnm Pythenn nd 


UU0000000000000000UevalUexecUUUUUUUU00000UPythonUUUUD 
О00000000РуёћопО000000000000Руопо000000000000000 
DD Pyth en nnb pm adn ad bn pd t 


D000000000000000Python000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
DO0000000000Python0000000000000000000000000000000 
Руєпопо000000000000000000000000 


[1 1000000000000000000000000000000000000000003000050 
О000000000000000000000000000000000000000030000 


UUUUUUU 


ОДОДОО0О00000000000000000000000РУСРОПОООДОДОО0000 
ОООДООРУЄпОПООООООООООООООООООООО000000000000000000 
О000000000002-20000000000000000000000000000000 


Python[ 00000 


ПООБОСОООСООБОРУ Вой p d n d cPythenr]jythont] 
lronPythonQU00000000000000Stackless Pythentiininut 
СРукпопДОООООДОООДОООО00О000О00000000000РУспОоПООООО 
0000000000000 


CPython 


UPythonUUuUuUUUUUUUUUUUUUUUPythonUUUUUUUUCPythonD 
ОДООО00000000АМУ1 СОООООДОО000000000000000 
піери//млммму. рућоп ого ДОДОДАСС меРуєпопОДОДОД00000000 
ШпихПМас OS ХППОПООПОРУ о" 00000000000000000 
Python, ОДОДОДООСРУЄПпОПДОООДОРУЄВОПОДОООО0000 


ПООБООРУ оп Шама[. МЕТПОПОПООВОПООООСРУ thenr ПП 
L(]CPythonr 000000000000000000000000000000000000000000 
0000002-2000СРУСПОПООООДООО 


Jython 


ууспоПДОДОДООРУЄПОПДОООРУЄВОПОДОООООО000000000 
)амаПрорОООШуєпопООама обОДОДОРУЄВОПООДООДама 00000 
000000000)амарДОД/УМОДОДБОДОООДОООДОООО00О00ОРУЄПОПО 
ОДуєпоп)00000002-2000000000000000000/ама 00000 


ууспоПДООООРУЄПОПООООД/ амаДОДОДОДОСРУЄПОПІОО 
РуЕПОПОООСОСУ---О000000000/ама орОООДОПРУЄОПОООДОО 
)ама ПО0000000000000000)ама ДД00уєпопОД000000М/еб 
applet[]servlet[] IL ауаПс міОО00уєпопОДОДО000000000 
Python0UU0U0UavaUUUUUUUUUUPythonUUUUUUUUUythonDD 
СРуһоп000000000000000000000јамар00000000амаП000 
UUUUUUUU 


IronPython 


PythonUUUUOUUUIronPythonDUUcCPython 凯 ythonOUUUUODOODD 
UUUPythonDUUUUUWindowsUUUU.NETUUUUDUUUUULinuxDOOOUDUO 
Monol|[ p p d dac oeMriDBIDBD BD. МЕТОСЯ00000000 


ПООБОСОООСООООО0О Iren Python n] Py then QO00000000000000 
ОДОО00000000.МЕТОДООО000 


00000 копРуопр0 ју лопрроооооооооооооооовоооооо 
2-20000000000000.NETIDOOUUUUUUUUUUUUUythonD0DD 
гопРУПойПОПОПОПИОООО0О00. МЕТОООООРУ ой 0000000000 
О000001гопРуєћопро000000000000000000001ғопРуєћоһ000 
ОООДОО00000000000000000000РУсРОПОООООДОООДОДОДОДОП 
m 


[1jJython[]Python[][HEHEH Dr Python rini nnd dd dd d b Ob UOPythenr П 
ОООООООСРуопр00ОООјама0оо.МЕТООООООЈРУре00.МЕТООО 
Рулоп0орРућопП јама. МЕТООЛО 


000000 


СРућопЦјуопПігопРуіһћоһ0000000000Руоп000000 
ООООДО00000000000000000000000000000000000Р5уС0000000 
UShedskin C++00000000000000000000000000000Python000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


Psyco||[ UL] 


PsycoUUU0U0UPython0UUUU000000000000000000000000U0D0UD 
00000002-2000Р5усо ППОРММОДООДООООПООДОООООДОДООО0О00 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
РѕусоПООО00000000000000000000 


О00000000000Рѕусоо00000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
ОО000000000000000Рѕусопо0000000000000000000000000000 
РѕусоПО0РуєћопрО000000000000С000000 


ОО000000000000000000Руѕсороо00000000000/1700 
Руѕсо00000000000амар0000017000000000000Рѕусор00000 


ЈІТООООО0О00000000000000000000000000000000000000000 
О00000000000Рѕусоо00000000000000000000000000 


РѕусоПО00000000Рупопр000000000000000Рѕусо000*20 
О100000000000004х0000000Руєопро000000000000000000 
О0000С0000” О00000000000000000Рупопб00000000000000 
ОДООД00000000000С0000000000Р5усо ПООООООО00000000 


РеусоПДОООДОРУЄпОПООООООООДОООООДОООДОДОО0000000 
ООО000000000000000000000000000РѕусоПо00000000000000 
О000000000000000000000"РуРу"ОО0000РућопО000Руёһоп 
РММОП00000Рѕусо0000000000000 


ООРѕусорО0000000000000!пќеІ x8600000000000000000 
Учіпаом Пі пихдд000Маєдобооб0Д0ОР5усоПООДОДОДИТОДО00 
DUE ChtEp://www.python.orgr] b dPsy eer m Od m ia m idi I 
http://psyco.sourceforge.net[] 


Shedskin C++] 


ShedskinQO000000000000000PythonfO000000000Python 
00006 Bande + +0000000©++00000000000000000 
О00000000000Руєһопр000000000005һеаѕкіпроо0000000000 


DOC Pythenn nib bad pa pO IPythonI 00000000000 
UUUUUUUUUUUUUUD 


UUUU0000000000Python0UUUUUUPsycoUUUUUUU0U000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDO 


UUUUUUU 


UUUU00000 O00” Pyth enn pd b dd bd d OCC Py then 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОООДОО00000000000000000000000РУбпопООО00000000 
РУЄПОПООООООО000000бгогеп Віпагудр00000 


ОООДО000000000000РММОДОДОООООДОООДОРУЄВОПООДОО) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
WindowsUUUU.exeUUUUUUUUUUUUUUUUUUUUUU2-200000000000 
ОРМУМОДО00000000000----00000000 


ОДООО000000000000000000ру2ехедрм/і пасом 0000 
PyInstaller(j|]py2exe( ПП Ничих И МІХОПОДОДОДОДОО000000 
0000 геете]000000000000000000000000000000000000000 
ПОДОДОР'ЕЄр ://ww w.python.org[][]Vaults of Parnassus[][] 
http://www. мех. пеї/рагпаз5и5/ ОПООПОДООД00000000000000 
UUUUUUU000000000UUUUUUpy2exeUUUUUDUUtkinterUPMWD 
wxPython[]PyGTK С ШППООООПООруд атеророооо0оО 
win32comUUUU00DD 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
ПОСОО00000000000000000000000000000000000000РММО0000 
О050000000000000000000000000000000000Руєһопро0000000 
ОРуёћопрОо00000000000000000000000000000000000000000 
UUUUUUU 


UUUU000000000000000000000U0UUUUUUPythonDDODD 
(ке ]000000000000000000000000000000<©500000000000000 
00000000000000000000Python00000000000 


000000 


ПООООООООООО0О00РУ А "0000000000000 


'Stackless Ру{ПопПППОПСРУ&ПойПППППОПИЕОООПЕПОО0000 
ПППППППРУ пол III III III IILI 
coroutine(]QUUU000000 


"Суіһпоп000Ругехо0000000000000000000Руєһоһп0000 
ООСОДОДОД0000000000С00000000СуспопбобОДОДООРУЄПОоп/С 
АРІОСООДОДОООДООООООО00ОРУЕПОПОДОООООСуЄВОПООПОДОООС 
ОООДОРУЄСпОПОСООООООО00000 


000000000000000000WebOQ00000000 


000000 


ОООДО0000000000000000000000000РУСРОПОООООО00000 
О050000000000000000000000000000Руһоп00000000000000 
0000020000000000000000000000000000000000000000000 
00 


·Рагго ОДОДОДООООДОДОДООДОД0О00000000000000000000 
http://www.python.org[][]Python[T]L]PVM[]]]Python[]HL]Parrot[][] 


ПОООРагго rj atit] 


'ПОРУРУПППРУМИПИППРУ о" III II add bn 
DIDODHIOPythenr ri 


ПОООООООООООВОООВО0ОРУ the n 0000000000000000000 
О05000000000000000000000000000000Руёһопро00000000000 
О05000000000000000000000000000000000000000Руһопо000 
О00000Руєһпопро00000000000000000000000000РММО00 


0000 


О0000РуєћопО0000РуһопрО0000000000000000000000 
D000000000000000Python000000000Python000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUU 


0000 


1.Q00PythonQ 00d 

2.0000000 

3. 0000000 

4.ППОРУМП 

5 .OO000Python 000000000000 


6.CPython[]Jython[][]IronPython[]HLLILI? 


0000 


1.РУТпопП ДООДООРУЄПОГОООГОЮ 
2 .ПО00000000000000000000000.руо00000000 


3.DUOrPythennmn an db Dd Py ten npn gb p Dt 
L-py cL] 


4.PVM[]Python(TTHELIEPython ipn i i m n Or 
5.Psyco[]Shedskin[][]forzen Біпагіев  ПППППППП 


6.СРу{ПопПРу{ПопПППОПОПЦу«ПопОиопРу{ПопПППРУ*Поп 
[In Фама[.МЕТОПОПОВООРУ тол 000000000 


030 000000 


00000000000000000000000000000000000000000000 
РуёпопрО000000000000000Руёопро000000000000000А0000 
0000000000 


0UU000000000UPythonUUUUUUUUUUU00000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
О0000000000ІрЕЕО006ОІО000000000 


D00000000000000Python0Q000000000000000000000004000 
D00000000000000000000Python000000000000000D00DIDLEDO 
ПІРЕО000000000000000000000000000000Руһопр00 


UUUUUUUUUDUU 


UUU0000UUPythonUUU000UUPythonUUUUU00UUUUUUUUOUU0UUU 
UUUUUUUUUUIPEOUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU0000000000000000000000000000pythonUUUUUUUUUUDUD 


% python 

Python 3.0.1 (r301:69561, Feb 13 2009, 20:04:18) [MSC v.1500 32 bit (Intel)] ... 
Type "help", "copyright", "credits" or "license" for more information. 

>>> 


UU00000000 python" DB nn p n Python md" e" 00000000 
000000000000000000000000000000000000000000000000000 
0000000006 


'ПМАпдом/ПОПООРО$ОПОПИОПру* ой ООД000000000070 
0” ПОДОД0000000000000700700000000000 


:DUNIXOLinux00Mac OS X000shell0000000000000xterm00 
U00UUkshUcshUUUshelibUUUpython0UDD 


"ОДОО0000000000000000000000000000000000000000000 
ППППРУ Поп 00000000000 


ПППППППОППв һе РАТНОООООООООО Ру Вот 0000000000 
О"руєпоп"ОДОДПРУЄпОПОООООООДОДОДОУМІХО і пех ОДОДО 
Ц/ч5гЛосаї/біп/рукпопПД/ч5г/оіп/рубпоп ДОМУ і паом я ДОДОДОО 
C:\Python30\pythonp003. 00000 


C:\misc> c:\python30\python 

Python 3.0.1 (r301:69561, Feb 13 2009, 20:04:18) [MSC v.1500 32 bit (Intel)] ... 
Type "help", "copyright", "credits" or "license" for more information. 

>>> 


ППППППППППППРУ Во" ПООПОПООООООСА паомПДОса 
c:\python3000000"python "0000 


C:\misc> cd C:\Python30 

C:\Python30> python 

Python 3.0.1 (r301:69561, Feb 13 2009, 20:04:18) [MSC v.1500 32 bit (Intel)] ... 
Type "help", "copyright", "credits" or "license" for more information. 

>>> 


UWindows0U0000UsheliUUUUUpythonDUUUUUUUUIDLEUUUUUUUU 
DUOOU00U0PythonDUstartDUUOUUO0O0000"Python(Ccommand line)"[] 
О00000000000200002-10000000000000000000000Руёћоп00 
О0000000000005һер00 


000000 


РУЄпопПДОООДОООД00О000000000000000000000000000000 
О000000Руєһопо0000000000000000000000000000000000 
Enter 0000000000000 


О0000000Руќһћоп ргіп ППППИргіп Ру оп 3.0Q00000000 
UUUUPython 2.6Q0000000000000Python 3.000000 


% python 

>>> print('Hello world! ') 
Hello world! 

>>> print(2 ** 8) 

256 


[000000000000ри!"00000000000000000000000000000000000 
О00000000РуёћопО0000000000000000000000000000000 
Pythonp02**800002 080000 


ОДООД0О00р0000000РУСПОПООДООООООООВОДОДОДООДОДО000 
ООО0О00000000000000000000000000000000000000000 
О"ргіп"О 

>>> lumberjack = 'okay' 

>>> lumberjack 

"оКау" 

> 2 " B 

256 

>>> <== Use Ctrl-D (on Unix) or Ctrl-Z (on Windows) to exit 
% 

О0000000000000000000000000000000000чтрег јаско 
2**8 ППОДОДОО0О00000000000000000005пелододору міхоро 
ПОС 1-о0000М5-роѕ$\Міпаомѕ00000С1-20000000000ІріЕ 


GUIQOO0000Ctrl-DOOO00000000000 


ОООО0000000000000000000000000РУбпопОДОДОДО00000 
ОДООООО000000000000000000000000000000000000000000000 
ОДОО000000000000 


О000000000000000000000000000Руєһпопоо000000000000 
О0000000000000000000000000000000000000000000С0с+ +0 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
Enter ПОДООДОД000000000000 


00000000008 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


00 


ОДООООО000000000000000000000000000000000000000000 
ОООО00000000000000000000000РУСпОПОДОООООООДОООДО000 
ОДООО00000000000000 


ОООД0000000РУСПОПООООДОДОДОД'5рапго'"еррр00000000 
О000000000002100000000000000000000000000000000 


>>> "рап!" * 8 <== Learning by trying 
"Spam! Spam! Spam! Spam! Spam! Spam! Spam! Spam! ' 


0000000000000000000000000000000000000000000000 
ОООД0О0000000РУспопООРОДООООООООООООО0О0000000000000 
00000000000040000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
5 пе ООДОДООО0000000000000РУСПОПОРООООООООООДОООД00 
ППППППРУ Вой 0000000000 


000000000000000000000000000000000 


>>> X <== Making mistakes 
Traceback (most recent call last): 

File "«stdin»", line 1, in «module» 
NameError: name 'X' is not defined 


UPythonUUuUuUUUUUUUUUUUUUUUUUU00000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU000UPythonUUuUUUUUUUUUUU00000000000000000000000U0UU 
HDO|nmmana mma m pP y th enin n m an m pm md 
000 


00 


ОДООО0О000000000000000000000000000000000000000000 
ОДООО00000000000000000000000000000000 


ООДОр0000РУспопОООООДОООООО00000000000000000000000 
ОДОДООО00000000000000000000000000000 
»»» import os 


»»» os.getcwd() <== Testing on the fly 
‘c:\\Python30' 


0UU00000000000000000000000000000U0000UUUUPythonDDO 
UU00000UUUUU0U0U0000UUCUUUUythonUUUUava00U0000UUU0000 
UU000UPythonUUuUUUUUUUUUUU00000000000000000000000U0UU 
000 


0000008 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


OO000PythonUUUU000000UPython0UU0U0U000UPythonUUUU000 
UU000000000000000PythonUUUU00000000000os.systemDDOO000 
UUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
print D mp aan nb an bd pn a n pd |n and deri ne 000000000 
00 


"ООДО000000000000000000000РУСРОПОООООООООО000000 
О0000000000000000000000000000000000000000000Руёһопр 
0000"5упсахЕтог'ОО000010000000000000000000000000000 
D0000000000Python0000000000000000000000000000000000 
00 


"ОДОбОДОО00000000003000000000000000000000000000 
ОООО000000000000000000000000000000005пепрбор0000000 
ОО00000000000000...001рЕЕПОО000000000000000 


0011900000000000000000000000000000000...000000000 
О00000000000Руєпопо000000000000000006гіІ-С0000000000 
UUUUUUUUUUU…UUUUUUUUsysUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00 


"ООД000000000000000000000000000000000РУСПОПООДОП 
UUUUUUUUUUUUUUUUUUUUUUUUUUUEnterUUUUUUUUUUUUUEnterDb 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
ООДОО00О0000000000000ЕК2пеесоподорООО0О00000000000000 
UUUUUUUUUUUUUEnterUb 


"ОДОД0Д00000000000000000000000000000000000000000 
ОО00000000000000000Епёегоо00000000000000000000000000 
000000000000000000000000000000 


000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
ОДООООО000000000000000000000000000 


ОООО000000000000070Г000ЙйО00000000000000000000000 
UEnterUUUUUUUUUUUUUUUUUUUUUU 


»»» for x in 'spam': 
print(x) <== Press Enter twice here to make this loop run 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUEnterUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUU 


»»» for x in 'spam': 
š print(x) <== Need to press Enter twice before a new statement 
... print('done') 
File "<stdin>", line 3 
print('done' 
A 


SyntaxError: invalid syntax 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000000000000000000 


UUUUUUUU 


О00000000000000000000000000000000Руєһопо00000000 
000000000000000000000000000000000000000000000000000 
0000000-0000000000000000000000000000000000000000000 
00000000000-0900000000000000Ру{ой00000000000000000 
0000000000000000 


ОДООД0О0000000000000000000000000000000000000 
РуЕпопПООДОООДО0000О0000000ПРУФпоПООООДОООООДОДОДОДО0 
ООДОД00000000000000000000000019 8БЕОООООДОО0000000000 
ОООД0О0000000000РУСпопООООООООООО0000000000 


ООДО0000000000000000000000РУСпОПОДООООДОДОВОДОП 
ОДООООО000000000000000000000000000000000000000000000 
ООДОО000000000000007007000000000000000000000000000 
070070700700000 


ОДООООО000000000000000000000000000000000000000000 
О00000000000000000000юуєћопроо000000000000000000000 
ОООО000000000000000005пелобрбороророророробророрбо00000 
ОДОО00000000000 


00000 


0UU0000UUUUUU0U000UUvIUNotepadUIDLEDUUUUUUUUUD 
script1. рудОДОДОДООООРУЄПОПпОДО 


# А first Python script 


import sys # Load a library module 
print(sys.platform) 

print(2 ** 100) # Raise 2 to a power 

x = "брат!" 

print(x * 8) # String repetition 


О00000000000Руєпопо00000200020000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUD 


‘D000PythonQO00000000000000000000 


'Dusnpprintrt pan pr 


"ОД0000хорО0000000000000000000000 


'0100000000000000000000 


000$у$.р!а огта ППО00000000000000000000000$У$000 
Python0UU0000000000000000000UUUUUUD 


ПООООБОБОООЗОСОООВООРУ tee n 000%#000000000000000 
000000000000000%110000000000000000000000000000000000 
000000000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDO 
Ру{Поп ПП 


UU000000000script1.pyUOUU00UUUUUUUUUUUUUUUUUUUUUD 
ОДО000000000.рУуДООПОДОДООО00000000000000000000.рУ00000 
Руєпопо00000000000000000000000000000000 


UUUUUUUUU 


О000000000000000000000000000руєһопо00000000000 
shel QOQ00000000PythonQ 0000 


% python scripti.py 

win32 

1267650600228229401496703205376 

Spam! Spam! Spam! Spam! Spam! Spam! Spam! Spam! 


UUU000000000000000000000000000WindowsUUUUUUUUUD 
xtermDUUU0000000000000000UUUshelliUUUUUUUUUUPATHUUUUUDU 
D00000000000000000000"python"0 


0UU0000UUUUUU00UsheliUUUUUPython0UUUUUUUUUDUUUUUUUUD 
DUO0000000030printOUOODOUO0UO0002>” “oO00000000000UOO0D0 
ООДО00004000000000000000000000000000000000000000000 
О0000000000000000000000000000000*00Руєһопро” 0000000 
UUUUUUUUUUUUUUUDUDU 


UU000000UshelliD00000UPythonUUUUU00UUsheliDUUU00000000 
UU000UshelliDUUU0UPythonUUUUUUUUUU0U00000000000000000 
00 


% python scripti.py > saveit.txt 


000000000000003000000000$а\ме.х{0000000000000000 
[stream гедігесїопоо000000000000000%\паомѕ000МІХр 
ООДОО0000000ОРУСРОПДОООРУЄПпоОПпОДООООООООДОООО00000000 
shell DB ПП 


UU0000Windows0U000000000000000000000UUUUUUUD 


C:\Python30> python scripti.py 

win32 

1267650600228229401496703205376 

Spam! Spam! Spam! Spam! Spam! Spam! Spam! Spam! 


ОО0000000РАТНООО000000000000000000000000000000 
ПООООООООРУ ой 00000 


D:\temp> C:\python30\python scripti.py 
win32 

1267650600228229401496703205376 

Spam! Spam! Spam! Spam! Spam! Spam! Spam! Spam! 


DDgwindewsrrn aan ban ban pan p an Py По" 000000 
UU0U0Windows0UU00U0Windows0U00000000000000000000U0UUU0UUUD 


П00000" pythen" 0UUUU.pyUUUUUUUUUUWindows0UUUU000000000 
00 


D:\temp> scripti.py 


ОДООООО000000000000000000000000000000000000000000 
UUD:otherUUUPythonUUUUU0U000000000000000000 


D:\other> python c:\code\otherscript.py 


DIDODPATHDBOBEPythoennnnmnPythennnmnm nn m 
UUUUUUUUUUUUUUUUUUDU 


D:\other> C:\Python30\python c:\code\otherscript. py 


UUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


DOUWindows0U00000000000WindowsDUDUUUUUUUUUUUUUUDUD 
UUUUUUUUUUUUUUUUUUUUU.pPyUUUUUUUUUUUUUUUUUUUtxtOUUUDU 
UUUUUspam.pytxtUUUUUUUUUUUUUUUUUD 


UUUU000Windows0U00000000000000000U0UUUUUUUUUUUUUU 
D0000000000000Python0000000000000000000000000000D0000 
ОДООД0000000000000000000010 СЕОДООООДОООООД000000000 
UUUUUUU 


Microsoft МІОГАПОД00000.4осОДОДООДОДОДРуЄпопОДОДОД 
DO000000000000000000000WindowsD00000000000000000000 
UUUUUUUUUUUUUUUUUUIDLEUIDLEUUUUUU.pyUUUUUUUUUUUUUD 
UUUUUUUUUUDU 


`1000000000000000000000000000000000000000000000 
ПООООБООООО python ѕсгірё1.руП00руёћоп script1Q00000000 
О00Руєһопо0000000.ру000000000000000ітрогќ ѕсгір0000 


UUUU0000000000000000000000000000shellDUUUUPythonDDODD 
Python0UUU000000000000000000UUUUU.pyUUUUUUUUUUU0U000D00 
ПООООООру Поп а:лез врат. рудрррррРућопррроооооО 
import рат [ПППРУ оп 000000000000000000 


OUUUUUprintUUUUUUUUUUUUUU0U00000000000000000000DD 
ОООДОО00000000000000ргіпєоророробророородроборороро00 
ОДОДО0000007 рии "ОПООООООБОСООООР  ® ППППППРУ ол 000 
[0000000000 0000000000000000 


ОМХППППП(#!) 


UUUPythonULinuxDOU0UUNIXUUUUUUPython0UUUUPythonDDOD0 
UUU000000000U>heliuUuUUUcshUkshUUUUU000U0U00000000000000 
DDOUNIXDIDUTIODUGUDUP yt en T p gn in pn d bd |n 


“"ПО00000000000000000000#'0000000"һаѕһ бапа"000000 
HOOPythonf 000000 


'010000000000000000000000000000000000000000000000 
О00000мМІХОО00000000сһтоа+х бе. рудоб000000 


ОДОД009МІХОПОДОООО00000000000006гіап 0000 


#!/usr/local/bin/python 
print('The Bright Side ' + ‘of Life...') # + means concatenate for strings 


О0000000000000Руєћопро000000000000000000Руёһопр 
О000000000000Руєһоп00000009#00000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000 


ОДОО000000006 і апоДб000000000000. PY D Om DO D D Py OO 
D000000000000000Python00000000000000000000000000000 


UU000000000000000000000chmod+x  brianrinshetl cnn ant 
[000000000000000000$6е!100000000000000000000 


^ brian 
The Bright Side of Life... 


UWindows0U000000000000000UNIXUUUUUUUUUUUUUUUUDUD 
CIBC and nnda aam ad] aa ] a a n d anu y then innu i? UU 


C:\misc> python brian 
The Bright Side of Life... 


О00000000000000000#'000000000000Руєһпопо000000000 
UUU00000000000000000000000UNIXUUUWindowsUUU0000000 
ООДОО0000000000009 МІХОДОООООДОДООДОО000000000 


UNIX envlUUUU 


ООО9МІХОДООООДОООДОПРУуЄпопОООДОООООДОДОДОО0000000 
00000 


#!/usr/bin/env python 
хәкбЕГІНГ goes lere... 


DUBDBIBBBIEID Den v EID BED  D  m их 
Shel ОООООРАТНОООООООООООООООООРУ ой 0000000000000 
UU000000000000000000000000UPython000000 


UU000000000UenvUUUPythonD0UUUUUUUUUUUUUUUUUUUUUUD 
ООО0000000000000РАТНОООО00000000000000000епу000000 
О00000000000000000000/ѕ0іпо/юітћОоо0000000000000000000 
000000 


tLipOpaaaaaaaagaaboWindoewsrnpunaaaadaaaau- py 00000000 
WindowsUUUUU0UUUUUUUUUUUUPython0U0UU0000Ubrian.pyUUUUU 
python brian.pyQO0000000000000UNIX# ! adm Windewsrn piu 
[0000000000000 '"OO pu NTXDIDUTDUWIndoewsrb OSnsh enin 
00 


UUUUUU 


UWindows0U0000000000000000000000Python0U0000000 
Python0UU00000000000000000000UUUUUUUUUUUUUUUUUUUUUDUD 
0000 


UUWindows0UU00000000000000000UUU0UUUUUUUUUUUUUUUUD 
ООООООООООООУ МХРОООООООООООООО6 91000. уроооооооооо 
О000009'П00000000000000000000000000М1МЕ00000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
00 


[Windows] [J JU] 


О000000000000000005сгірё1.руро0000000 


# A first Python script 


import sys # Load a library module 
print(sys.platform) 

print(2 ** 100) # Raise 2 to a power 

x = 'Spam!' 

print(x * 8) # String repetition 


UUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


C:\misc> c:\python30\python scripti.py 


win32 


1267650600228229401496703205376 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДО"000"0ПОХРОО'"ОООО"ОО0СЄООО0000000000000341200000000 
UUU00000000Windows Vista ПОООООУМ пасом 0000000000000 
ОДОООО000000000000000000000000000000000000000000000 


ОрООзсгірії  рудО00 








ы. 
GC « 50004828103 (С) ь misc 





Не Edit Мем Tools Help 
у Organze + GE Views ~ Gg Open + ES Ema 

Date modified 
dec 


oratorl.py 
thon File 


scriptl.py Date modified: 5/26/2009 1:52 PM 
Python File Size: 211 bytes 
Date created: 5/26/2009 1:50 PM 


Size Tags 


reloadall.py 
га Python File 
1003 bytes 





(|1 item selected 





210 bytes |ы Computer 








0 3-1 UwWimndowsUUPythonDUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
00000000000000000000000000000000 


іпри ПП 


UU0000Windows0U0U0000000000000UU0UUUUUUUUUUUUUUUD 
ОООД0000000000000000"0000"0000000РУФПОПОДОООДОДОООО 
ОД00008ч900000000000000ММ п чом“ 0000000 


ПООООООРУ ой 0000000029$000000000000000000000 
00000000000000000000000000000000000000000000000000 
000000000000000000000000000000000000000000000000 
10000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0UU00UinputUUUU000UUUPython 2.600гам іпри 00000000000 


# A first Python script 
import sys # Load a library module 


print(sys.platform) 


print(2 ** 100) # Raise 2 to a power 
x = "брат!" 
print(x * 8) # String repetition 


input() # <== ADDED 


OOOO inp ut 00000000000000000000000000000000000000000 
О000000000000000003-2000000000000000000 














EN C:\Python30\python.exe 


ыїпЗ2 
1 2676586602 28229461496 7032 05376 
брам? брат? § pam? SpanmtSpam!$pamt$pam?t$ pant 


























П 3-2 DOWindows(Q0000000000000000000 input rp 
UUUUUUUUUUUUUUUUUUDU 


0UU000000000000WindowsDUD000000UU0UUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
ОООООООООО000000000000000000000000000000000Епёегр0 
OOO 000000 0000000000000 0000000000 


О0000000000000000000ітриєО000000000000000000000 
ОООД0О00000000000000000000000000іпри) 


"ООО000000000000000000000П0000іприєбРге55 Enter to 
exit") ][] 


"DOBODaaaaadannaanttnextinput- трикојо 


"DBansheltnnnnnnmnnnpeythen врат.руПіприе ХОП 
0000000000000 


О0000000000000000000іпроєО00010000000000000000 


О00000000000000Руһоп 2.60000000000000000 
raw _іприє)О0000іпрче()О0Рућоп З.О000000000000000000 
Python 2.60000inputgO00000000000000000000000000000000 
О00000000000000000000000000Руһоп 3.о0три ПППРУ{оп 
2.6[]raw іприє()О00000000000000000000000000Руһоп 3.000 
[Python 2.6[]input[j[(][]eval(input())[] 


[1 ММ 9ом ПОПООПООООО О 9$000000000ру\/100000000000 
ОДООД00000000Р050000ОруммООО00000000000000.рУ000000 
ОДООРУСпоПОООДОООООООООДООДО0О0000000000000000000000 
00000000000 


UUUUUUUUU 


UUUUUinputD00U0000000000000000000UUUPythonDDOOUDOUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
О0000000іпроєО0000000000000ітри000000000000000000 
UUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUU00U0UUUUUUUUUUU00UUUUUUUUUUIPLEUUUUUUUUUDD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUEryUUOUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUDU 


UUUUUUD 


0000000000000“0000”000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
00000 


DDOBBIBOBO|m mm ey d Py пол 0000000000000000000 
00000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000 


D000000000000000Python000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
0000000000000 


00000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUIPLEUUUUUUUUUUUUUUU 
script1.py00000UImportUUU(OO00U00000UUUinputUUUUUUUUUU 
ОДОЕпеег)0 


C:\misc> c:\python30\python 

>>> import script1 

win32 

1267650600228229401496703205376 

Spam! Spam! Spam! Spam! Spam! Spam! Spam! Spam! 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДООООО000000000000000000000000000000000000 


»»» import scripti 
»»» import scripti 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00002 10000000000000000000000000000000 


О0000000Руєпопро0000000000000000000000000000ітрр 
00000000гетогарорродробропОРуєпог 2.60000000Руһоп 3.000 
000000 


>>> from imp import reload # Must load from module in 3.0 
>>> reload(script1) 

win32 

65536 

Spam! Spam! Spam! Spam! Spam! Spam! Spam! Spam! 

«module 'scripti' from 'scripti.py'» 

>>> 


UUUfromUUU0000000000000000000000000UreloadUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UU000000000000000000000000000000000UImportUreload 
UU00000UUscmpt1.pyUUUUUU0000UUUUU00002”160 


reloadUUU00000000000000000000000000000000,UUUUUUD 
UUU00000000000000reloadUUUUUUUUUUUUUUUUUImportUUUUU 
reloadUUUUUUUUUUUImportUUUUUDU 


ООО000000000000000гетогаоророророборородродборооо0 
ОО000000000000000гетоаар000000000000гетоаад 11000000 
РУЄпопПДО000000000160000 


ОДООДОД000ПРУЄПоп 3.00гетоад р рО000і п роОДОД0000000 
О000000000000000000000Руёћоп 3.00000ітрогі imprint 
тр.геіоаа(м)00000000000#от imp importUUUreload(M)DDDO 
ОДО0000іпарогі0йгопОДОДОДОО00000000000000 


ПОООООРУ Поп 2.6000000002.Х00гетоад роорорободбо0000 
UUU0UUPython 2.600ге!оаадооорооооооооооооооооооооо 
Python З.ОПОО0000000Руһоп 3.000000000000000000000000 
ООгетоаадо0О 


[]Python 3.0Q0000000000000 0000000000000 0000000000 
ПООкеоаа от ППОПОПОПООО ког” pinna m inm drelea dr 00000 
OOOU0im port TT man p pa d d p dn dd dd HO d d.C m pert 
module.attribute[][TL]LIL 


О00000000О 


00000000000000000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
ОДООООО00000000000000000000000000000000000000000000 
006 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
DUOUUUUPythonbDDDOU 一 一 importUfromUUUreloadDDD 


0U000UUU000UUUU00UUU00myfile.pyUU00PythonDO0UUUUOUU 
OOU 


title = "The Meaning of Life” 


0UU000000000UPythonUUUUUUUUUUU00000000000000000000 
О00000000000000000000000000000000000000000&еро000 


00 


0UU000000000000000000000UtitleUUUUUUUUUUUUUUUUImport 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


为 python # Start Python 

»»» import myfile # Run file; load module as a whole 
»»» print(myfile.title) # Use its attribute names: '.' to qualify 
The Meaning of Life 


0UU0000UUUUUU0U000Uobject,attributeUUUUUUUUUUobjectUUU0 
UUU000U0U0U0UPythonUUUUUUUUUUUUU0000000000000000myfieD0 
DUOUUO00UUtitleUUmyfile.titleD 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


% python # Start Python 
>>> from myfile import title # Run file; copy its names 
>>> print(title) # Use name directly: no need to qualify 


The Meaning of Life 


UU000000000000UfromUimportUUUUUUUUUU0000000000000 
О00000000#отроо0000000000000000000000000000000е 
О000000000000000туйІе.їїероооооо0` 0 


О00000ітрогО#гото00000000000туйІе.руро000000000 
0000000000000000000000000000000000000000000000000 


UUUUttie00000000000000000000UUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ПП 
a = 'dead' # Define three attributes 
р = 'parrot' # Exported to other files 
с = ‘sketch’ 
print(a, b, c) # Also used in this file 


UUtreenames.pyUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
printUU0000000000000000000UUUUUUUUUUUUUDUD 


% python threenames.py 
dead parrot sketch 


О0000000000000000000000000000000ітрог#гото00 
О00000000000ітрогО000000000000000#ото000000000000 
00 


% python 

>>> import threenames # Grab the whole module 
dead parrot sketch 

>>> 

>>> threenames.b, threenames.c 

('parrot', 'sketch') 

>>> 

>>> from threenames import a, b, с # Copy multiple names 
>>> b, с 

('parrot', 'sketch') 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000 


UU000000000000000000000000Udir0000000000000000UDU 
ОДОДО0О000000000000000000РУСпОПОДОООООВОДОДООДОГО 
000 


bcr ae RE лам 
HIDE Python 3.0[]Python 2.60000000000Pythonp000000000 
090000000000000000000000000000000000000000000000 
D000000000000“00*0000000000000000000000000000Python 
D00000000000000000000000000000000000000agb0cg0dir000 
00000 


0000000 


О00000000000000000000000000000000000000000Руһоп 
0000000000 


ПППППРу поп napa bn p dim рог 0000000000000 
0000000000000000000000000000000000000000000000000 
ОДОООО000000000000000000000000000000000000000000000 
ОДООООО0000000000000000000000000000000 


О000000000000000000000000000000Руєћопроо00000000 
ОДОООО000000000000000000000000000000000000000000000 
ОДООД000000000000000000 


ПППітроге VS from[ ДОДОДООїгого ДООООООДО000000000000 
О0000бгопоООООДОООООБОООО0О000000000000000000000000 
ОДОООО000000000000000000000000000000000000000000000 
00 


ОДОО000000іпарогодрОбгоп ОДОДОДОДОО000000гопаб0000 
ОООО000000000000000000000000000000000бпг0пгп 000000000 
ОДООООД0000000000000000000000000000000000000 


111ППЦїттрог от ПОПОПОООПО "лу е 00.ру0000000000000 
О00Рупоп00000000000000000000000000$һе!о000000000 
О000000ітрогО00000 


import{jreload] 0000 


ОДОДОО000000000Оімпрогібгетоаад ПООООООООООО00000000 
ОДООО0000000000000000000000000010 СЕОДООООООД000000000 
ОДОДО000000000000000000000геїоаар)00000000гетоад 0000 
О00000000000000000000000геїоаддд)0Огетоаа 00000000 
UUUU000000000000000000000000000000000reload00000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
reload/fromUDUUUUU0000UUUUUimportUreloadUUUUUUDUOUUUUUUD 
UU000U00UIDLE Run Run ModuleDOO000000000000000000000 
D00000000000000000000shell000000000000000000000000000 
[jreload[] 


ПООООО0О0000000000000000000000000000000000000000 
О00000000000000000000002 1000000000000 


0100000000000000000000000000000000000000000000 
pem 


LIL limportiireload[ ор inn? yt on nmi m n md | nad 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


LLIDOODOCUDUCUU2 100000000000000 Ру ћопро0005уз. path 0000 
ПППППППРУЕһоп ПППЗУӘПППИПППРҮТНОМРАТНПИПОИГИПИГИППИГ 
000000000000000000000000000000000000000000000090000 
ОО0000РҮТНОМРАТНОПП00000000000002100 


UUexecUUUUUDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ехес(ореп('тоаиіе.ру").геаа())П000000000000000000000000 
О0000000000000ехесПооо0000000000000000005%сгір1.руро00 
000000000000000000 


C:\misc> c:\python30\python 

>>> exec(open('scripti.py').read()) 
win32 

65536 

Spam! Spam! Spam! Spam! Spam! Spam! Spam! Spam! 


..change scriptl.py in a text edit window... 


>>> exec(open('scripti.py').read()) 
win32 

4294967296 

Spam! Spam! Spam! Spam! Spam! Spam! Spam! Spam! 


ехес 0000 рог (0000000000 00000 0000000000000 
UUUexecUUUUUUUUUUUUUUUUUUUUUUUUUUUexecUUUUUUUexecbUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


О00000ехесПоо00000000000000000000000000#отро000 
О00000000000000000000000000%сгірє1.руро00000х00000000 
UUUUUexceUUUUUUUUUUUUUUUUUUUUUU 


>>> Х = 999 

>>> exec(open('scripti.py').read()) # Code run in this namespace by default 
...same outout... 

>>> X # Its assignments can overwrite names here 


"брат!" 


[00000077 рогеДОДОДОДОО0000000000000000000000000 
ОДООООО0000000000000000000000000000000000000000000 


0000000000000Оехес(ореп(‘тодше.ру“))ППОПРУ{Поп 2.6 
oo000execfile('module. ру" ОДООО000000000000000000000000 
Пдехес(ореп('тпоаиіе.ру").геаа())О0000000000000Руһоп 2.6 
UPython 3.00000000 


ППООООООБООРУ оп 2.6q0000Python 3.О00000000000000 
ОООД0О00000000000000000000000000РУбпоп 3.900000000 
ПППППППРУ Поп З.О00ехесППоо0000000000000000000000000 
О000000000000005һеооо000000000001рЕЕ0000000000 
Python 3.0Пехес 0000000000900 


IDLEDEIDEI 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUexecUUUUU 
РуЄпопПДОООДОООО00000000010 БЕОДООРУЄПОПООДООДОДОП 
ОС ФІОДОДООРУЄПОПОООООООООДОООДООДО0О000000000010Е00 
ООС000000000000000000"° g 


О000010ЕЕ0000000000000000Руєопро0соіо0000000000 
О000000001рЕЕП00ТКіпёег GUIDIDUDUUPythen in d m da 
Python[UUUUUUUUUWindows[X Windows |] ILinux[ УМХ 
UnixUUUUUUMac 050000Сав5іс 005 ХОООООООООО РЕЕООООО 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


IDLE[][] 


DQOD0000000000Windows0DDIDLEDODOD0D00D000Python00000 
000002-1000000000000000РУСпоОПОООООДООДООУМІХОДОДООСО 
ОДОО0010 С ЕБОДОДООДОДООДОДООДОРУЄпОПОИЇЬООООІдТетппьЬОООГОО 
ідТе.румуПіате. рудДООМ/ї пдом 5 ДІОСЕДОП 
CAPython30W ibVdlelib[j][]Python 2.600C:\Python26\Lib\idlelib 
[IHDUPythonnn" U 


03-З000МЛлпа ом ППОПООИРЕЕЙПООРУ Поп shellQQ000000000 
00000000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


IDLEUUUUUUUUUUUUUUUUUUUUUUUUUUUUUIPLEOUUUUUUUUDDU 
UUU000000000000000000000Fle0UU0000UNew Windew rt 
ОДОД00000000Ореп...ОД00000000000 


ООДОО00000000000010 СЕООООДОДООООООДОООО0000000000 
ОДООООО000000000000000000000000000000000000000000000 
ОДООООО0000000000000000000 


ООООО О БЕЕООДОООООДОООДОДОДОООДОДОООО0ОВИиГОООООС000 
ППППВип ModuleUUUUUUUUUUUUUUUUUU0U000000000000000000 
UUU000U00U000000PythonUUuUUUUUUUUUUU0000000000000000 


UU00000000000000000000000000UUUUUUPython sh eH nr] 
ОО003-З3ОО000000"КЕ5 ТАВТ"ОДОДО00000000000005стгірі. руб 
ПОООООО"ВЕЗТААТ "00000000000000000000000000000000000 
UUUUUUUIDPLEUUUUUUUUUUUUUUUUUUUUUUUUUUUDUU 


















74 Python Shell* 





s.. 
File Edit Shell Debug Options Windows Help 
Python 3.1a2 (r31a2:71264M, Apr 5 2009, 22:26:02) [MSC v.1500 32 bit (Intel)] on win32 二 | 
Type "copyright", "credits" or "license()" for more information. 

>>> 2 ** 100 

1267650600228229401496703205376 

>>> 'S p* Ж ДЕ 

' Spam! Spam! Spam! Spam! Spam! Spam! Spam! Spam! Spam! Spam! Spam! Spam! Spam! Spam! Spam! ' 

>>> Х = 

>>> X + 

'SpamNI' 

>>> ================================ RESTART 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 

>>> 

win32 

1267650600228229401496703205376 

Spam! Spam! брат! Spam! Spam! Spam! Spam! Spam! 

>>> 

>>> os 

>>> os.getcwd() 

'C:\\misc! 

>>> 

>>> sys 

>>> sys.platform 

'win32' 

>>> sys.path 

['c:\\misc", 'C:\\Python31\\Lib\\idlelib', 'C:\\Windows\\system32\\python31.zip', 'C:\\ 
Python31\\DLLs', 'C:\\Python31\\lib', 'C:\\Python31\\lib\\plat-win', 'C:\\Python31', 'С 
:\\Python31\\lib\\site-packages' 1 

>>> 

>>> help (bin) 

Help on built-in function bin in module builtins: 








bin(...) 
bin(number) -> string 


Return the binary representation of an integer or long integer. 


>>> this 











Ln: 34 Соі: 15| 
1 

















П 3-3 IDLEQQGUIQQPython зће ППУ аом<ГЦППППЕеЕЦ ІП 


ОД0:000)0000Орел....ОД000000000000008чп О0000000000Виуп 
Module[] 


ПОООООООБОСТР-ЕПОООДОВОСОООООО ОА -РОО000000000 
ОДОО00ДАТЕ-МОДОО0О0МаєдорД0О000СЄгі-РОСЄІ-МОДОДОООО00000 
ОДООООО000000000000000000000000000000000000000000000 
D0000000000000000IDLEQWindows0Q0000000000000000000000 
000000 


HLJIDLEUIDEUUUUUUUUUUUUUUUUUUUMonty PythonrrnpEirc Idle[| 
0000 

[2 ]IDLEQPythonQO00000000Tkinter GUID000000IDLE 641000 
0 СЕООДОДОДОДОДОООО000РУСоПООТ кіпсегООДІО EEpPythonr] 
Windows{]Q0000!IDLEQO00LinuxQUNIXQOO00000000TkinterQO0 
UUUyum tkinterUUUUULinuxUUUUUUUUUUUUUUUUUUUUAUUUUU 
Mac OS ХО00000000000000000000!еро0000 


[]HIDLE 


IDLEQQO000000 00000000 0000000000000 Py the n 0000000 
ОДООДО000000000000000000000000000000000000010Е000000 
ОДООО00000010 СЕОООООООООО00000 


"ОДО000000000007. ру"ООООО0О0000000000000000000000 
DIDLEDDUDUDUDUWindoewsTDDU mm БЕБООООД0000000. рУПО0000 
ООО00000000000000.руо000000000000000010.Е0000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


00000000000Run3Run ModuleDO0000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
QO00000000000000000IDLEDOD00Run3Run Medulerrinin idi 
ОДООД0О0000000000000000000019 ЕЕОООООО000000 


0000000000000000Dshell00000DIDLEURun3Run Моаи!еПП 
О0500000000000000000000000000000Аип-Вип Моайіер)000 
ОООДООО0000000000000010 СЕОООООДОДОД0000000ітпрогії) 
reloadUUURun 一 Run МоайціеподдодОдАТеР/АТЕ-МООДОДОДОДОП 


OUUIDLEUUUUUUUIPLEUUUUUUUUUUUUIDLEUUUUUOPptionD0DD 
ОСопій дигеррДОДООО00000000000000000000010 СЕООООД00000 
00000 


"ПІОСЕОПОО0000000000000000000000000000000ІРЕП000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДОДОО000000000000000000000000000РУСпопОООО00000000 
ОДООД000000000000Е2псегр00000 


‘Tkinter СОІДОДОЗОДОДОДОПІОСЕДООІОСГЕООЛ 
Python/Tkinter]QQ00000000000000Python/TkinterQQ0000000 
UUU0000UU000UIDLEUUUUUOU0OUUUUUU0UUUUUDUUIDLE ©41000000 
ОО0000000000000006010000000000000000000000000000000 
000000'2Е00©91000000000000000000000000000000000000 
000000000000012-Е00000000©4100000 


"ОДОО0000000000000000000010 СЕПОДІФ СЕООООДО0000 
С ДТОДОДОО0000000000000000000000000М/ о ао ми“ 00000000 
ОДООД0000000000000000000000000000000010 СЕОООО000000 
ОДОбО000000000000-0000000000000000000000УМіпаом 5000 
D00000000000000C:\Python25\Lib\idlelibQOO00000000cd00000 
QO000000000idle.py-n0 


'UUUUIPLEDUUUUUUUUUUUUUOUUIPLEUUUUUUOUUUUUUUODD 
IDLE СОООООООООООООГЕПООІРЕЕПООО000000000000000 
ІОСЕПОДОООД00000000і п рого ороророборобородбор000000 
ООІОСЕПО000000000000000000000000000 


ІОСЕОООО000000000000000000000000000000000000000 
ОДООД00000000000000000000000000000010 -Е000000000000 
О0000000000000000000000000001рЕЕ000000Руһопр00 


ОДІО СЕПО 


D00000000000000IDLEOQO0000000000000000Dpoint-and- 
clickDQO0000000000IDLEOQO00000Debug00000000000000000 
FileQOQO000000000000000000000000000000000000000000000 
UUUUUUUUUUUUDU 


ГО ЕОДООО000000"0ерид-реридег 007 0000000000000 
О000"Випо-Вип Module" Q0000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
0000----ООО00000000000000000000000010 СЕОДОООДО000000 
ОДООО000000000000000000000000000000000010 ЕПП 
ОФІОДООО0000000000000000000000000 


ПООШЕ 


О01ОСЕО00000000000Рупопро00000000001рЕБО0000000 
ОДООД00000000000000000000000000000000019 -:26000000000 
ООООО0000000000000000000РУспОПОООДОДІФЕОДООДІО EET TEC 
ОДДОД000000000000000000І060 


Eclipse[]PyDev 


EclipseUUUUUUUUIPE є 9100000000ама IDE[IIIEclipse[ III 
PyDevDUUUUUUUUUUUUUUPythonUbUUEclipseUUUUUUU0UUPythonbDU 
00000000012-Е000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
ОООДОО00010 ЕПООЕспрзе/Руремпррооооооооо 


Котодо 


ПОООБООПРУ топ nri dba d eur rqKkemdaoegdon a 
ОДОО000000000000000Коподо ДОДОДІО EEn aaa 
О0000000000000000000000агад-апа-агор00соо0000000 
Руєпоп/Т кіпеегПОбОДО00000000є0100000000коплоаодр0000 
[][]http://www.activestate.comr([JTHELIL] 


NetBeans IDE Python[] 


NetBeansDOO000000000GUIOD0PythonD00000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
cPythonUJjythonDUDDOUEclipseUUUUDOOUDIDLE GUIQOOOOO 
МеВ еап5 ОДОДООДОД0О0000000000000000У/е6б0О000000000 


PythonWin 


Рућоп\іпрО0000000%іпаомѕ0000000РуУһоп ІРЕППІПІ 
ActiveState[ActivePythonp0000000000000000 
http:W/www.python.orgUUUUUUOUUUOUUIDLEUOUUUUOUUUD 
Мпаом/0000ООООООРуУћоплмл АООСО МООООО 2 СЕООО 
PythonWin[] tb РЕОДОДОООДОДОДООДООООДОДОРУЄПОпуміп 
OIWindows[UUUUUIDLEUUUUUUUUNttp://www.activestate.coml[] 
UUUUUUU 


00 


ОО00000001рЕ0000\%іпо IDET]Pythen Сага ДДОДОООДО0000 
О05000000000000000000000000000000Руёһопро00000000000 
О05000000000000000000000Етасѕ0Мітр000000Руєһопр00 


ПОБОБОБОВОВОВООООЬ Е р ://w w w. рућоп.ога ООООООО 
coogle0U Python editors"QO000000000W'ikiGO00000000 
РуЄпопПДОДІФЕООДОДОДОДООП 


UUUUUU 


00000000000000000000000000000000000000000000000 
ОООД00000000іпрогідехес 010 БЕОООСЄЧІООООООД0О000000000 
О0000000000Руєһпопро00000000000000000000000000000000 
000000 


00000 


UU0000000UPythonUUUUUUUUUUUUUU00000000000000 
Python0UU00000000000UPython000000000000000000U000UUDU 
ОН ТМОЕДДОПОДОХ МЕОДООДООДОО0ОДОООО0ОД00О00000000000 
РУЄпоПДОООООДОДО 


ОДООО0000000000000000000000000000000000000000000 
ОДОДО0ОРУСВОПОООООООДООООООРУЄпОПООООООООДОООРУЄВОГОД 
ОООО00000000000000000000020000000РУспОПОДООДОООО 


ПППППППИППУУ ой 0000000000000000000000©0<++000 
ШамаПо000000С0000000Руһпопо0АРІОРуёћопр000000000000 
О000000000000000Руєһпопр000000 


#include «Python.h» 


Ry miriti // This is C, not Python 
PyRun SimpleString("x = 'brave ' + ‘sir robin'"); // But it runs Python code 
СПООООБОСОВОВОВОООООРУ Ао" ПОООООРУ Вой 0000000 
Python0UU00UPythonUUUUUUUUUUUCUUUUUUUUUU0UUPython АРІП 
OOOPythonQ 000000000000 


D0000000Python/COOO0000000000000000000Python0Q000 
D000000000000000000000Python000000' '0000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
00 


[1]000Ргодгатпипда Python [IUO'ReillyUUUUUC/C+ + [JL] L] Python 
ПИПППППАРІППППОПРУ eh o n ПОПОООВОООШу hen О Шама DIETE] 
ШауаПАРПРУу{ПопППОПООПОРУ* Пой 0008 


UUUUUUUUUU 


UUU000000000000000000000000000UUUPythonDDDOODOODD 
ПООБОСООООО0О00ОРуУ ой 000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUU 


О0000000000000000ІрЕ CUIOUUUOUUUOUUU0UUU0UUPython 
ОООО00000000000000000000000000000000000000Етасѕ00 
О0000000000000000000Руєһопро0000000000000 
http:/www.python.org/editorsUUUUO000"Python еаіїогѕ "000 


UUUUUUU 


UUUUUUU 


DUO000000000000000000UPythonDUUOUU0UUMacintoshOUDD 
DUO000000PythonUU000UPythonDOUOUUUUO00000WindowsbUDD 
DUO0000U00000000...000PythonDOU0UUPythonDUUOOOOUOUUOUDDO 
ОДОООРУЄпоПОООДОРУЄРОПООДОДО?з5. рорепПоз.5узЕегл 0000 
Web ППОООООО0ООО0ОРУНОоОПОООДОООМУебОДОДОДООООООД00О0П 
ОО000000000000000 


00006 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
Python0U000000000000000000000U0UUUUUUUUPythonDOOUDUUD 
0000----ООООО000ПРФАООООДООООДОООДОООДООДО0О000000000000 
0000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUfrozen binary000000000000000000000UUUUUUUUUUUUU 
00000000000 


UUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
РуєпопПДОООДТО БЕОООООДОООДОООО00006091000000000000000 
ОДОДООО000000000000000000000000РУСпОПОДОООДООООО0000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUU00000000000000000000000000000U000UUUUUUUUUUPython 
00000000041 Х000000000000000000000000000000000000 
000000000000000000000 


ППРу“һопПП 


00000000000000000000000849000000000000000000000 
ПООООБОСООО000О0РУ the n 0000000000000000 


:000000000000000Python000000000000000000000 
Руєпопо00000000000000000000000000000000000000000000 
О0500000000000000Руєһопо0000000000000000000000000000 
О0500000000000000000000000000000Руєћопро000000000000 
UUUUUUUUUUUUUUUUUUUUUUU 


(ППргіп n npPythenn pap aan ad DC DUP yt enr III! 
О0000000ргіпО00000000РуёћопрО000000000000000000000 
D00000000000000print0000000000000"l am һеге"ВО00000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
#000000ргіпїр 


‘QUIDE CUIUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ПППППРУФопП 06 ЧІДОДОДОДОДОО0010 РЕООООДОООДОО000000000 
QO00000000000000000000000printD00000000GUID000000000 
UUUUUUUUUIDPLEUUUUUUUUUUUUUUUUUUUUUUUU UUIDPLEDUU 000 
UUUUUTDELLIEclipse[]NetBeans[]Komodo[]WingIDEUUUUUUUUUDU 
ООООДО0000000010Е0000000000 


"DEpdbrinpppn nba pd pP y ten drm e g epa m n 
О00Руєһпопо0000000000000раеоо0000000000000000000000 
ОДОДОО00000000000000000000000000000рРФ6000000000000 
Оророрбрр000000000000000000000000000000равро0000 
postmortemDUU0000000000000000000000UUUUUUPythonDDODD 
UUU003200000pdb000000 


`1000000000000000000000000000000000000000000000 
UUUU000000000Winpdb00000000000000UUUUUUUUUUUUCUIDO 
UUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
Python0UU000000000000000000UUUUUUUUUUUUUUUUUUU0U000D00 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О000РуєһопрО0000000000000000000000000000000 


0000 


О0500000000Руєћопроо0000000000000000000000000000 
О0000000000000000000ехес00001ргЕ0П01рЕ 69100000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
D0000000000Python000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДО00000000080 


0000 


1.000000000000000000 

2 .ПО000000000000000000000 
3.0100000000000000000000000000 
4.000WindowsQO000000000000000 
2.UIDLEUUUUUUUUUU 
6.UU2UUUIPLEUUUUUUU 


7 ОД000000000000000000 


0000 


1.0М/іпадом'5 ПОДОД00"00"00000"00"000"РУбпОоп'О000 
[]'Python(command ІПпе)"ПОДОДОДОООО0ОООДУМі паом 000000 
О00000№іпаомѕ0000000000000руһопро0000000000000000 
О00000010.ЕД000000Рућоп shell0O000000000000000000000 
РАТНО000Руєһопр00000сарб00РуєһопЦ0000000руєһопр000 
UUUUUUpython[UUUUWindows[UUUC:\Python30\python [0 


2 ООДООО00000000000000000000000000000УМіпаом5000 
ПОООДОУ МАХ НЧ тчх Мас OS ХО ]жеги ДОДОДОО 


3.UUUUUUUUUUUUUUUUUUUUUUUU00U0UUUUUUUUUUUU00UexecD 
ППППППОГЕГЕип-эБип ModuleQQQ00U0IDE бӨЛПППППППӘМІХ 
ОДО00008 ООДОДООД00000000000000000000000000000000 
ПОООРУ Пой ППООПОООООРУ ой 00000“ 00000” 00000000000 
ПООБОСООБОООРу then nn enc + +Шама 00000000000 
UUUUUUUUUUUUUUUUUUUUUUU 


4.UU0UUUUU000000000000000000000000000raw_inputDDD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUIPLEDUUIDEUUUUUUUUUU 


2.0000000UPython0U0000000000000000000U0UUUUUUUUUUU 
D00000000000000Python000000000000000000000000000D0000 
UUUUUUUUUU00U0UUUUUUUUUUUU00UUUUUUUOUUUIDPLEUUUIPEUOUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


6.000000000000000000000000Run 一 Run Моачіе 000000 
UUUU000000000000000000000Python sheWtiniiutiit 


7 ЛОСЕПО00000000000—=-000000000000000000000000 
cuUIUUUUUUIDPLEUUUUUUUUUUUOUUUIPLE CUIUUUUUUUUUIDPLEUUDD 
UUUU000000000000000000Python0D00D0 


8.DDBDp ppm pn mpm Py then ninm rmn m pan mm d 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
О000Руєһопр0000000—00000000000000000000000000000 
ЕНЕНЕЕЕЕЕШЕНШЕШЕШЕШЕ 


OOOO 000 


000000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUB8U UUUUUUUUU EE 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


1.U0UUUUUUUUUIPLEUUUUUUUUUUPython0UUUUUUUUUUUUUUD 
UU00 Hello World! "ПОООО0000000000000000000000000 
Python0UU000000000000000000UUUUcd shelli00000Python0Q000 
UUU000U0U0U00UPythonUUUUUUUUUPATHUUUUUUUUUUUUUUD00.cshrc 
0.к5пгс ООДОПРАТНОПРУЄПОПООоМІХОДООДДОДОДМ і пасом 0000 
setup. bat[jautoexec. ба ПОДО0ЄІДОООДАОООООО000000 


2.000000000000000000000000000U Hello module 
world!…UU0UUUUU00000Umodule1.pyUUUUUUUU00UUUUUU0U00DD 
D00000IDLEOQOOOO00000000000shelli0000000000Python0Q000000 
UUpython module1. py 00000000000 000000000 00000000000 
00000000000000000000000000 


з.П0000000000Руєһопо00000000рготр0000000200000 
00000000000000000000000000000000000000000000000 
Python0UU00000000000000000000UUmodule1.pycOUU00D0D0DD 


4.000000UUUUU0U0000Umodule1.pyDUUUUUUUOO0U0U#!OUUUUU 
UU0000000000000000000000000000000##IODUUNIXULIinuxDD 
UNIXUUUUMac OS XD0000000WindowsUUUUUUUUDPOs00000000 
00" python"UUUUUUUUUUUUUUUUUUUUUUUWindows0U0U000000000 
-З00..0000 


5 ОДООДОООРУЄПОПООООООООДОООООО0000000002765000 
1/ОБООД00000000000000000000000000000 


ОДОООО00000000000000000000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
ОДОООО00000000000000 


ПППППРУ поп nap bd bn da dnm ma dnm dnd P y Ао" 0000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О0000000000000000000*00Руєһопо0” 000 


6.Q00UPython 0000000 
| = [4, 2] # Make a 2-йет list 
L.append(L) # Append Las a single item to itself 
L # Print L 


ОДО00000000001..50000ОРУСпопОДОООООО0О0О0000000000 
ОДОД0000000000ПРУСПОПОГОЇ. 5.100000000000С52гі- 0000000 


0000000000000 


00000000001.5.10000РУА ой Dn ang bp pm da anm ad ng d Dd] 
OOCtrl-CQQ00000000000000000 


7 ООО0О00000000000000000000000002 7000000Ру th en D] 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUWindowsU “0UU"UUUPythonUUUUUUUIDLEUHelpUUUDD 
[Python Docs"UUUDOUUD0UPttp:/www.python.org/docUUDUOOOUOD 
О0000150000000000000000000000000000Рурос0һеіро0000 
UU00000PythonUUUUUVaults of Рагпаз5и5 ПРУРУДООДОДО00000 
ОДОРУЄпоп.ого ОПОДОДОДОДОО00000000000 


OOOO ШИШ 


ПАП ПОРУОПОООО 


DOOOOO000P yth on n npn adn m Py then 0000000000000 
UU ОО"О00Д000000000000000000700"0000000000000000000000 
ООДО00000700"0П000000000070070000000 


О0000000000Руєһопро0000000000——=000Руһопо00000 
О00000Руєпопро0СООо00000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUU 


UUU0UPythonUUUuUUUUUUUUUUUUUUU0U0000UPythonUUUUUUUD 


UU00000000000000000000000Python0000000000000 
PythonDUU00000000000000000UUUUUUD 


1.00000000 
2 0000000 
3. 00000000 


4.ПО000000000 


[003000000000000000000000000000000000000000000000 
0000000000000 


UUUUUUUUU 


0000000000©0©+-+00000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUDUDU 


О000РуєпопрО000000000000000000000Руһопо00000000 
000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000 


'010000000000000000000000000000000000000000000000 
ОДОД000000000000000000000000000000000РУСПОПООДОДОО 
00000000 


OO000000000000000000000000000000UUUUUUPythonDDDOC 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


00000000000000000000000UPython000000000C000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


“"ПОО0000000000000000000000Руєһопо0500000000000000 
0044$Р0000000000000000000000000000000000©-+-00000000 
Python(U000000000000 0000000000000 IPythoni 000 
000000000000000000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О0000000000000000000000000000Рупопр0000000 


PythonUUUUUUU 


04-1UPythonUUuUUUUUUUUUUUUDUUIteralUUUUUUUUUUUUUUUD 
00000000“ '00000000000000000000000000000000000000000 
00000000000000000000000000000000 


表 4-1: аха 
对 象 类 型 例子 常量 /创建 
数字 1234, 3.1415, 3+4j,Decimal, Fraction 
字符 串 'spam', "guido's",b'aWxolc' 
列表 [1, [2, 'three'],4] 
字典 { food':'spam','taste':'yum'] 
元 组 (1, 'spam',4, U 
文件 myfile-copen('eggs', 'r') 
集合 Set("dbr'), Ха", 'b', є) 
其 他 类 型 类 型 、None、 布 尔 型 
四 部 分 、 第 五 部 分 和 第 六 部 分 ) 


编程 单元 类 型 国 数 、 模 块 、 类 (参见 
( 


第 四 部 
与 实现 相关 的 类 型 编译 的 代码 堆栈 跟踪 (参见 第 四 部 分 和 第 七 部 分 ) 





04-1000000000000Python000000000000000000000 
РУЄпопПДОООООООД0ОО000000000000000000000000000000000 
ОДООООО00000000000000000000000000 


ОООО00000000000000000000000000РУспоПООДОДО000 
де с!аПитрог ата 0 00000000000000000000000 
О000000Руєһопо0000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


0UU00004-10000000000000000000000Python00000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


»»» 'spam' 


UU00000000000000000000000000000U0000UUUUUPythonD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
О00000000000000000Руєћопроо000000000000000000000000 
О000000000Руєћоп00000004-100000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUU 
О000900000000000000000000Руёпопо00000000000000000000 
00000000000000000000000000000000000000000 


ОД00004-1000000000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
000000000 


ООД0000000004-2 ПО0000000000000000000000000000000 
ОРУуСПоПОДОООООООООООО00000000000000000000000000000 
ОДОДООО0О0000000000000000000000000000000000000000000 
ОДООООО00000000000000000000 


[1 0000000 ега 000000000000000000 00 0000 сопзеап 00000 
000“00”0000000000000000000©-+-+0Осоп$ППРуопП “ОП 
0”00000000000000000000000 


ПП 


UUUUUUUUUUUUUUUUU04-100UUUUUUUUUUUUUUUUUUUUUUOUUUU 
О00000000РуёћопО0000000000000000000000000000000000 
00000000000000000000000000000000000000000000900000 
000000000 


ПОООБОООБООООРУ топ nn dn pa m dn d P yen 0000000 
[000000000000+-000000000*0000000000**000000 


>>> 123 + 222 # Integer addition 

345 

>>> 2.5 * 4 # Floating-point multiplication 
6.0 

>>> 2 => 100 # 2 to the power 100 


1267650600228229401496703205376 


О000000000000000000Руёһоп 3.0Q000000000000000 0000 
ППППППРУ Поп 2.6П000000000000000000000000000000000 
ПОООООООООРУ Вой 00201 000 000900000000000000000300 
000UUUU0000UUUUUUUUUU 


»»» len(str(2 ** 1000000)) # How many digits in a really BIG number? 
301030 


0000000000000000000000000000000 


>>> 3.1415 * 2 # repr: as code 
6.2830000000000004 

»»» print(3.1415 * 2) # str: user-friendly 
6.283 


000000008 ч90000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUreprUUUUD 
UUUUUUUUstrUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUU 


О0000000Руєпопро00000000000000000000000000000000 
000000 


>>> import math 
>>> math.pi 
3.1415926535897931 
»»» math.sqrt(85) 
9.2195444572928871 


пає  ООДО00000000000000га паопа man bd pn pad pat 
ПППИППРУ поп 0000000000000 


»»» import random 
»»» random.random() 


0.59268735266273953 
»»» random.choice([1, 2, 3, 4]) 
1 


РУЄпопПДОООООООД0ОО000000000000000000000000000000 
ОДООООО0000000000000000000000000000000000000 


0UU000000000UPythonUUUUUUUUUUU00000000000000000000 
0000000 


OOL 


0UU000000000000000000000000000UPython000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00000000000 


00000 


ОДООО000000000000000000000000000000000000000000 
ОДОД000001епброророророробоб00000 


>>> 5 = "брат" 


>>> len(S) # Length 

4 

>> 5[0] # The first item in S, indexing by zero-based position 
' S ' 

>>> S[1] # The second item from the left 


p 


ПРУуСпоОПООООООООООО0О0000000000000000000000000000 
001000000 


[000000000000000000005000000000000000000000000000 
60000000 Python 000000000000000000000000000000000000000 


0000000000000000000000000000000000000000000000000 
000000000000000000000000000000000000000 


UPythonUUuUuUUUUUUUUUUUUUUUUUU00000000000000000000 
00000 


>>> S[-1] # The last item from the end т S 
' m ' 
>>> S[-2] # The second to last item from the end 
' ' 
a 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000 


>>> S[-1] # The last item т 5 


m 
>>> 5[1еп(5)-1] # Negative indexing, the hard way 
' m ' 


UUU00000000000000000000000000000000 一 一 0UUPythonbDU 
UUU00000000000000000000000Python00000000000000 


UU00000000000000000000000siice00000000000UU00U0UUD 
UUsliceUUUUUUDUD 


>>> 9 # A 4-character string 

"брат" 

»»» S[1:3] # Slice of S from offsets 1 through 2 (not 3) 
' pa О 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0ХИ:/1000“000Х00000000000000000006000”000000000000000 
О00000000000000000050000102000003-10000000000000000 
UUUUUUU 000" 00000000 


ОО000000000000000000000000000000000000000000 


»»» S[1:] # Everything past the first (1:len(S)) 
О рат ' 

>>> 5 # S itself hasn't changed 

"брат" 

»»» S[0:3] # Everything but the last 

»»» S[:3] # Same as S[0:3] 


»»» S[:-1] # Everything but the last again, but simpler (0:-1) 


>>> S[:] # All of S as a top-level copy (0:len(S)) 


00000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUDU 


>>> 5 


брат" 

>>> 5 + 'xyz' # Concatenation 
'Spamxyz' 

>>> 5 # S is unchanged 
"брат" 

>>> 5* 8 # Repetition 


'SpamSpamSpamSpamSpamSpamSpamSpam' 


UUU000+DO00000000000UUUUUUUUUUUUUUUUUUUUUPythonb 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
[0000000000000000000РУой0000000000000000000000000 
Python0UU000000000000000000UUUUUUUUUUUUUUUUUUUUUU+DDO 
О000000Руєһопо0000000000000000000000000000000 


0000 


ОООО00000000000000000000000000000000000000000000 
ОДООООД0Д000РУЕпопО000000----ООООО000000000000000000 
ООО0О000000000000000000000000000000000000000000 
РуќћопрО000000000000000000000000000000000 

>>> 5 
'Spam' 
>>> S[0] = 'z' # Immutable objects cannot be changed 


...error text omitted... 
TypeError: 'str' object does not support item assignment 


>>> S = "я" + S[1:] # But we can run expressions to make new objects 
>>> 5 
'zpam' 


UPythonUUuUuUUUUUUUUUUUUUUUUUU00000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
ОДО00000 


000000 


О0000000000000000000000000000000000000Руһпопо000 
00000000000000000000000000000000000000000000000000 
ОДООД000000000000000 


О000000ћтпарбоооооооо0ооо00000000000000000000000 
0000000000-10000000геріасеродророороб000000 


>>> S.find('pa') # Find the offset of a substring 

1 

››› 5 

"брат" 

»»» S.replace('pa', 'XYZ') # Replace occurrences of a substring with another 
'SXYZm' 


>>> 5 
'Spam' 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000----ОООО00000000000000000000000РУСРОПОДООООДОГО 
ОДООООД000000000000000000000000000000000000000000000 
ОДООООО0000000000000000000000 


»»» line - 'aaa,bbb,ccccc,dd' 

>>> line.split(',') # Split on a delimiter into a list of substrings 
aaa’; “bbb; “"ессесз "0471 

>>> S = '5рат' 


>>> S.upper() # Upper- and lowercase conversions 
"5РАМ" 

»»» S.isalpha() # Content tests: isalpha, isdigit, etc. 
True 


>>> line = 'aaa,bbb,ccccc,dd\n' 


>>> line = line.rstrip() # Remove whitespace characters on the right side 
>>> line 
'aaa,bbb,ccccc,dd' 


00000000000000000000000000000000000000000000000 
[]Python 2.6[]Python 3.000000000000 


>>> "%5, eggs, and Xs' X ('spam', 'SPAM!') # Formatting expression (all) 
"брат, eggs, and SPAM!' 


»»» '(0), eggs, and (1)'.format('spam', 'SPAM!') # Formatting method (2.6, 3.0) 
"spam, eggs, and SPAM!' 


0000000000000000000000000000000000000000000000 
О000000000000000000000000000000000000000000000(000 
Іеп(Х)ОхГо1О000000000000000000000000аѕігіпо.иррег()100 
О0000Руёєћопроо000000000000000000000000000000000000 
00 


0000 


ОДООДО0О000000000000000000000000000000000000000000 
О0000000000000000000000009і0000000000000000000000 
ОООО000000000000000000000005000000000000РУбпоп 3.000 
UUUPython 2.60000000 


»»» dir(S) 

|" add ', " class ', ' contains ', ' delattr ', ' doc ', ' eq ', 
' format ^', ' ge ', ' getattribute “， getitem ', ' getnewargs ', 
"Bt y hash. a anit у. item С; . le y lem моб 
" mod "," mul ', he ^", ' new "', " reduce ^", ' reduce ex ", 


" repr ', " rmod ', "іші ', ' setattr ', " sizeof ', ' str ", 
' subclasshook ', ' formatter field name split', ' formatter parser', 
'capitalize', 'center', 'count', 'encode', 'endswith', 'expandtabs', 'find', 
"format', 'index', 'isalnum','isalpha', 'isdecimal', 'isdigit', 'isidentifier', 
'islower', 'isnumeric', 'isprintable', 'isspace', 'istitle', 'isupper', 'join', 
'ljust', 'lower', 'lstrip', 'maketrans', 'partition', 'replace', 'rfind', 
'rindex', 'rjust', 'rpartition', 'rsplit', 'rstrip', 'split', 'splitlines', 
'startswith', 'strip', 'swapcase', 'title', 'translate', 'upper', 'zfill'] 


000000000000000000000000000000000000000000000 
000000000000000000000000000000000000000000000000 
Python0UU0000000000000000000000U0000UUUUUUUUDU 


аїгОбООрОрО0000000000000000000000000РеїрО00 


»»» help(S.replace) 
Help on built-in function replace: 


replace(...) 
S.replace (old, new[, count]) -» str 


Return a copy of S with all occurrences of substring 
old replaced by new. If the optional argument count is 
given, only the first count occurrences are replaced. 


UUPyDocUUUUUUUUUUUUUUUUUUhelpUUUUPythonDUUUUUUUUDU 
UUUUUUU00000U00UUFPyPocUUUUUUUUUH TIMLUUU 


0ООоооовоооовооо О0Оће!ћ о 5) 1000000000000000000000 
ОДООО0О00000000000000000000000000000000000000 


D00000000000Python0000000000000000000000dirdhelp0 
РуУЄпоПДООООО00 


ОО00000000 


ОООО000000000000000000000000000РУСпОПОООДОООВО 
ОДОООО000000000000000000000000000000000 


>>> 5 = ‘A\nB\tC' # \n is end-of-line, V is tab 

>>> len(S) # Each stands for just one character 

5 

>>> ord('\n') # Ni is a byte with the binary value 10 т ASCII 
10 

>>> 5 = "АЛОВЛОС" # \0, a binary zero byte, does not terminate string 
>>> len(S) 


5 


РУЄпопПДОООООООД0О0000000000000000000000000000000 
ОДОДООО00000000000000000000000000000000000000000000 
ОООД00000000000000000РУСРОПООООООНТМЕОХМОДОООДОООО 
00000 


>>> msg = """ ааааааааааааа 

bbb'''bbbbbbbbbb""bbbbbbb' bbbb 

cccccccccccccc""" 

»»» msg 
"\naaaaaaaaaaaaa\nbbb\'\'\'bbbbbbbbbb""bbbbbbb\ ' bbbbNncccccccccccccc' 


Python0UU0000rawDUUUUUUU00000000000000000000000 "n D] 
UUUUPythonUUUUnicodeDDUUUUUUUUUUUUUPython 3.000000$0 


О000000Упісоде ПД npn mpASCHDBOETDDUT UU n eed enm td 
bytesQUO0000000000Python 2.6e0U0UnicodeUUUUUU00UstrUU80 
ПООООООООООРУ поп 3.0 Q000000000000strO ad db pm ng n p 
0000000000000000000000 


0000 


ОДООООО0ОД000000000000000000000000000000000000000 
ОДОД000000000000000000000000000РУСпОПОДОООООООООО00 
UUUUUUUUreUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
00000000 


>>> import re 

>>> match = re.match('Hello[ \t]*(.*)world', ‘Hello Python world’) 
>>> match. group(1) 

"Python ' 


DDO00000000000000000000"Hello,"0000000000000000000 
ОДОДОб000000000Одгочрр0000"могіа "О0О0О00000000000000 
ОДООО000000000000000000000000000000000000000000: 

»»» match з re.match('/(.*)/(.*)/(.*)', '/usr/home/lumberjack') 


»»» match.groups() 
('usr', 'home', 'lumberjack') 


О00000000000000000000000Руёпопо00000000000000000 
0000000000000000000000000000000000000000000000 


ПП 


РуЄпопПДООООООО000000000000000000000000000000000 
ОДООООО00000000000000000000000000000000000000000000 
00000000000 


0000 


ОДООД0000000000000000000000000000000000000000000 
00000000000000000000000 


>>> L = [123, 'spam', 1.23] # A list of three different-type objects 


»»» len(L) # Number of items in the list 
3 


00000000000000000000000000000000 


»»» L[o] 
123 


»»» L[:-1] 
[123, 'spam'] 


>>> L + [4, 5, 6] 
[123, “рақ”, 1.23, 4, 5, 5] 


>>> L 
[123, 'spam', 1.23] 


# Indexing by position 


# Slicing a list returns a new list 


# Concatenation makes a new list too 


# We're not changing the original list 


000000 


РУЄпопПДОООДООООДОООО000О00000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
ОДОООО00000000000000000000000000000000000000000 


>>> L.append('NI') # Growing: add object at end of list 
»»L 
[123, "Бран, 1.23, "КЕ | 


>>> L.pop(2) # Shrinking: delete an item in the middle 
1.23 


>> L # "del L[2]" deletes from a list too 
[123, 'spam', 'NI'] 


00000аррепап пп pb pn adn npe Pan d n ande! 
UUU0000000000000000000000000000000000UUUInsertDUUUUUDU 
UUUremoveUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
OOO 


>>> М = ['bb', ‘aa’, сє | 
>>> M.sort() 

>>> M 

['ad' , “be ec] 

»»» M.reverse() 

>>> M 

“ес; 'BB ; аа | 


UUUUUUUUsortUUUUUUUUUUUUUUUUUUreverseUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUU 


0000 


О00000000000Руєпопо00000000000000000000000000000 
000000000000000000 


>>» L 
[123, 'spam', 'NI'] 


»»» L[99] 
...error text omitted... 
IndexError: list index out of range 


>>> L[99] = 1 
...error text omitted... 
IndexError: list assignment index out of range 


[000000000000000000000000000000000000000<00000000 
ПОООООООРУ* Вой nnm m Pyth8en nnn mmn m pm nnm pd 
О00000000000000000000аррепаоо000000 


ШП 


РУЄпопПДОООДОООД0ОО000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
ПООБООООООООБООРУ пол 00" 0000” ОООООО0000000000000000 


55» M = [[1,. 2, 3], # A 3 x 3 matrix, as nested lists 
[4, 5, 6], # Code can span lines if bracketed 
[7, 8, 9]] 


>>> M 
Щі, 2, 31, [4, 5, 61, [7, 8, 91) 


О00000000000300000000000000000003 x 3000000000000 
00000000000 


>>> М[1] # Get row 2 

[4, 5, 6] 

»»» M[1][2] # Get row 2, then get item 3 within the row 
6 


000000000000000000000000000000000000000000000000 
0000000000 


[1 00000000000000000000000000000000000О0ООРустопроооо 
ОДО000000МипРУООООООООПОДОДОДООДОДОДООООДО0О00000000 


ПОМуитРУПОООРУ* Поп ПП Ма а 000000000000000000000 
NASA[JLos Alamos[][]]PMorgan СпазедД ПДОО00000000000000 
UUUUUUUUUUUUUDD 


0000 


О00000000000000Руєһпопро00000000000000000000011 
comprehension ехргеѕѕіопрООО0000000000000000000000000 
0000000000000000000000000000000000000000000000000 
UUUUUUUUUUUDUDU 


»»» col2 = [row[1] for row in M] # Collect the items in column 2 
»»» col2 
[2, 5, 8] 


>>> М # The matrix is unchanged 


[[1, 2, 3], [4, 5, 6], [7, 8, 9]] 


00000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000 
UrowUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU UO0UMUUUrow 
ОДгоми 2 ДОООД00000"0000000000000000000000 


ОДОО000000000000 


>>> [row[1] + 1 for row in M] # Add 1 to each item in column 2 
[3, 6, 9] 


>>> [row[1] for row in M if row[1] % 2 == 0] # Filter out odd items 
[2, 8] 


ООООООООООООООО0000000000010000000001#200000000% 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 

>>> diag = [M[i][i] for i in [0, 1, 2]] # Collect a diagonal from matrix 


»»» diag 
[1, 5, 9] 


»»» doubles - [c * 2 for c in 'spam'] # Repeat characters in a string 
»»» doubles 


UU00000000000mapbfiterO0000U0000UUUUUUUUUUUUUUUD 
ОРУуСпОПООООДООООООБОО0О0О000000000000000000000000000 
О000000000000000Руєһопо0б000000000000000000000000000 
UUUUUUUUUUUUUUUDDU 


0UU00000000000000Python0UUUUUU0U0000000000000000000 
ОДО00000000005чпоОООО0000000000 


>>> С = (sum(row) for row іп М) # Create a generator of row sums 
»»» next(G) 

6 

»»» next(G) # Run the iteration protocol 

15 


UUU0U0map0000000000000000000UUUUUUPython 3.0000000 
UUUUUUUUUUUUUU 


»»» list(map(sum, M)) # Map sum over items in M 
[6, 15, 24] 


[JPython З.О0000000000000000000 


>>> {sum(row) for row in M) # Create a set of row sums 
(24, 6, 15] 
»» (i: sum(M[i]) for i in range(3)) # Creates key/value table of row sums 


(0: 6, 1: 45, 2: 24) 


ПППППРу Поп 3.0Q0000000000000000000 


»»» [ord(x) for x in 'spaam'] # List of character ordinals 
[115, 112, 97, 97, 109] 

>>> {ord(x) for x in 'spaam') # Sets remove duplicates 
{112, 97, 115, 109} 

>>> (x: ord(x) for x іп 'spaam') # Dictionary keys are unique 


(Ла: 97; “p's 3342. “ss: 225; "м: £09) 


UUUUUUUUUUUUUUUUUUUUUUUUUUU 


ПП 


PythonUUUUU0000UUUUUUMonty Ру оп ПП 
Пгаррттаоооооооооооооооооооооооооооооооооооооооооо 
ОООД0000000000000000000000000РУСпоПОООООООДООО00000 
00000000----ОО000000000000000000000000 


0000 


ООДОДОО0Д000000000000000070:0700000000000000000 
ООООДОДООД0000000000000000000000000000000000000000 
ПО0"Ғооа"П"ачапіїу""соіог"П0 


>>> D = ('food': 'Spam', 'quantity': 4, 'color': 'pink') 


0000000000000000000000000000000000000000000000 
00000000000000000000000 


>>> D['food'] # Fetch value of key 'food' 
"брат" 


>>> D['quantity'] += 1 # Add 1 to 'quantity' value 
>>> D 
('food': 'Spam', 'color': 'pink', 'quantity': 5} 


ОДООООО00000000000000000000000000000000000000000 
ОДООООО0000000000000000000000000000000000000000 


>>> D = {} 

>>> D['name'] = 'Bob' # Create keys by assignment 
>>> D['job'] = 'dev' 

>>> D['age'] = 40 


>>> D 
('age': 40, 'job': "деу", 'name': "Воб') 


»»» print(D['name']) 
Bob 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
О0000000000000000Руєһопро000000000 


0000 


ОДООДО0О000000000000000000000000000000000000000000 
DOD000000first namelUUUlast патеррорО000)0бО0ООО00000 
ОДОДОРУєпопООООДООООООООООО00О0000000000000000000000 
00000 


>>> rec = ('name': ('first': 'Bob', 'last': 'Smith'), 
'job': ['dev', 'mgr'], 
"аре": 40.5) 


D000000000000000000000D00"name"0"job"D"age"0Q0000000 
UUU0000000000000name000000000000000000000UjobUUUUUD 
000000000000000000000000000000000000000000000000 
000000000 


»»» rec['name'] # 'name' is a nested dictionary 
('last': 'Smith', 'first': 'Воб') 


>>> rec['name']['last'] # Index the nested dictionary 

"Smith 

>>> rec['job'] # 'job' is a nested list 

['dev', 'mgr'] 

>>> rec['job'][-1] # Index the nested list 

'mgr' 

>>> rec['job'].append('janitor') # Expand Bob's job description in-place 
>>> rec 

{'age': 40.5, 'job': ['dev', 'mgr', 'janitor'], 'name': {'last': 'Smith', 
'first': "Воб')) 


[0000000000000000000095000000©650000000000000000000 
000000000000000000000000000000000 


[0000000000000000Ру оп 000000000000000000000000 
[00000000000000000<000000000000000000000000000000 
— 一 DDD0000000000000000000000000000000000Python0Q0000 
0000000000----ООО000000000000000000000РУСПОПОООДООЇО 
0000000 


ОДООООО0000000000000000000000000000000000000 
Руєпопо00000000000000000000000000000000000000000000 
0000000 


>>> тес = 0 # Now the object's space is reclaimed 


UU000UPythonUUuUuUUUUUUUUUUUUU00000000000000000000 
UU00000000000000000Python00000000000000000000000U0UU 
0000000000000000000000000000000000000000000000000 
[0000000000000 


LEIBBIOIBODUUPythenrmpen ndn pp d rni n Bap n at Py Вот mi E t 
D0000000000rec0000000000000000000000000000000Python0 
ріскіеПЦвһеіуей ПП 


UUUUUforDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


рас, Uia "ww 3] 
>>> D 
“агай, ЕЛ За РБ 24 


000000000000000000000000000000000000000000000000 
о00000кеуѕ00000000000000005огО000000000Руһопрғог0 
О00000000000300000000000000000000Епїегуо00000000000 
UUUU DEP 0000000000“... "00 


>>> Ks = list(D.keys()) # Unordered keys list 
>>> Ks # A list in 2.6, "view" in 3.0: use list() 
[ ' a О 5 О с О з О b' ] 


»»» Ks.sort() # Sorted keys list 
»»» Ks 
[ О а О 5 О b О 5 ' C О ] 


>>> for key in Ks: # Iterate though sorted keys 
print(key, '=>', D[key]) # <== press Enter twice here 


о сш 


=> 
=> 
=> 


Wn HD 


UU000000000000000000000000000UUUUUUUUUUUUPython 
UUU000000UsortedU0000000000sortedU00000000000000000UD 
UUUUUUUUUUUUUUU: 


>>> D 
таге Lo UD By "Bug 


>>> for key in sorted(D): 
print(key, '-»', D[key]) 


H 
~ 


а со 
и H 
м 
WN н 


ОООД0000РУСпопОРОГООДОООРОРГООООДОДООДОООО000000000 
ОООО0000000000000000000000000000000кеубборороророро0 
ОДООООО000000000000000000000000000000000000000 


forUUUUUUUUUUUwhileU0000000U00000UUUUUUUUUUUUUUDUD 
[for III III IILI II! 
ОООО0000000000000000000000000Р0Р00000000000000000000 
000000 


>>> for c in 'spam': 
print(c.upper()) 


= > — 


Руєпопрмһ!еру0000000000000000000000000 


>> x = 4 

»»» while х » 0: 
print('spam!' * x) 
X -= 1 


spam! spam! spam! spam! 
spam! spam! spam! 
spam! spam! 

Spam! 


000000000000000000000 


00000 


ОрРогороорбобороророборобоороброророророробо000000 
[0000000000000000000РУ поп 000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUnextDOUUUUUUUU 
егоо00000000000000000000000000000000000000000000 


О000000000000000000000000000000000Рупопр0000000 
О0000000000000005$огеароо000000000000000кеуѕПО000000 
ОДООО00000000000000пехі0000000 


ОДООД00000000000000000000000000000 


»»» squares з [x ** 2 for x іп (1, 2, 3, 4, 5]] 
»»» Squares 
[15 4, 9, 16, 25] 


UU00000000for00000000000000000UUUUUUD 


»»» squares = [] 
>>> for x in [1, 2, 3, 4, 5]: # This is what a list comprehension does 
squares.append(x ** 2) # Both run the iteration protocol internally 


»»» Squares 
[1, 4, 9, 16, 25] 


LULU mnnnnmma prffiteern nin nrerrm n m n 
UU000000000000000000000000UPython000000000000000U0UDU 
UUUUUUUUUUUUUUUUUUUUUU 


Python0UU00000000000000UUUUUUUUUUUUUUUUUUUUUUDUDUDUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
РУЄпопПДОООООО00000004 пебОбіпеїсдОргобеоророро00000 
UUUPythonUUUUUUUUUUD 


UUUUUUIUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000 


>>> D 

а Wm. By "b: 

>>> D['e'] = 99 # Assigning new keys grows dictionaries 
>>> D 

а, "27: 3, "57232, "є" 99) 

>>> D['f'] # Referencing a nonexistent key is an error 
...error text omitted... 

KeyError: 'f' 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
ОО0000000000000000000000000000000000000000000000000 
inDOO000000000000000000000000000Pythongifg000000000000 
UforDODD00000000EnterDOD00000if00 

зу» "f" in D 

False 

>>> if not 'f' in D: 
print('missing') 


missing 


QO00000ifo00000000000000000000000000000000000'fo000 
ОООД000000000000000000000000000000000000000000000Й70 
DUO000else0000000000Uelif(else if)0O0000000000DPythonD00000 
ОДООО000000000000 


ОДОО00000000000000000000009еєророоророообо0000 
Python 2.X[]has кеуДДОПРуїпоп З.О000000ғуПО00000000000 
0000000000001000000000if/elseDg00000000000000if 和 000000 
00000 


>>> value = D.get('x', 0) # Index but with a default 
»»» value 

0 

>>> value = D['x'] if 'x' in D else 0 # iflelse expression form 
»»» value 

0 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ПП 


0UU00Utuple000U toople Utuhple'UUUUUUU00UUUUUUUUODD 
0000000000000000000000000000000000000000000000000 
0000000000000000000000 


339. Ги (1, 2, 3, 4) # A 4-item tuple 

»»» len(T) # Length 

4 

»» T + (5, 6) # Concatenation 

d m 2, 3, 4, 55 6) 

>>> T[o] # Indexing, slicing, and more 


1 


OPython З.О0П0000000000000000000000000000000000 


»»» T.index(4) # Tuple methods: 4 appears at offset 3 


3 
»»» T.count(4) # 4 appears once 
1 


000000000000000000000000000000000000000 


>>> То] = 2 # Tuples are immutable 
...error text omitted... 
TypeError: 'tuple' object does not support item assignment 


00000000000000000000000000000000000000000 


>>> T = ('spam', 3.0, [11, 22, 33]) 

»»» T[1] 

3.0 

»»» T[2][1] 

22 

>>> T.append(4) 

AttributeError: 'tuple' object has no attribute ‘append’ 


000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
0000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000 
----ПШ 
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UUU0UPythonUUUuUuUUUUUUUUUUUUU00000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUopenDUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU “0000000000 
00 


>>> f = open('data.txt', 'w') # Make a new file in output mode 

>>> f.write('HelloWn') # Write strings of bytes to it 

6 

>>> f.write('world\n') # Returns number of bytes written in Python 3.0 
6 

>>> f.close() # Close to flush output buffers to disk 


000000000000000000000000000000000000000000000000 
ООДОО000000000000000000п7О000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
00000000000 


>>> f = open('data.txt') # 'r' is the default processing mode 
»»» text - f.read() # Read entire file into a string 

»»» text 

"Hello\nworld\n' 

>>> print(text) # print interprets control characters 
Hello 

world 

>>> text.split() # File content is always a string 


['Hello', ‘world’ ] 


UU000000000000000000000000000UUUUUUUUUUUUUreadbUb 
UUU000000000UreadlineUUUU000000000000seek0000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UiteratorUUUUforUUUUUUUUUUUUUUUUUDUD 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU00diruUUUUUUUUUUUUUUUUUhelpD 


»»» dir(f) 

[ ...many names omitted... 

'"buffer', 'close', 'closed', 'encoding', 'errors', 'fileno', 'flush', 'isatty', 
'line buffering', 'mode', 'name', 'newlines', 'read', 'readable', 'readline', 
'readlines', 'seek', 'seekable', 'tell', 'truncate', 'writable', 'write', 
'writelines'] 


»»»help(f.seek) 
...try it and see... 


О00000000000Руһпоп 3.0000000000000000000000000000 


О0000000000000000000пісодеро00000000000000000000000 
0000000000000000000000 


>>> data = open('data.bin', 'rb').read() 


# Open binary file 
»»» data # bytes string holds binary data 
b'\x00\x00\x00\x07spam\x00\x08' 
>>> data[4:8] 
b'spam' 


О00000А5СИОО00000000000000000000000000000000000 
О0000000Руһоп 3.00000000000000 


000000 


openUUU000UPythonUUUUUUUUUUUUUU0000000000000 
Python0UU000000000000000000UFIFOUUUUUUUUUUUUUUUUUUDUD 
UUU0000000000000000000000000000000descriptor fite] ril 
00000000000000000000000000000000000000000000000000 
UPythonUUUUUUUUUUUUUUUUD 


UUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДОООО000000000000000000000000000000000000000000000 
О0000000000000005еє000000000Руһоп 3.О000000000000 
О0000000000000000Руһоп 3.00000000000t.…}00000000000 
0000000000000 


>>> X = set('spam') # Make a set out of a sequence in 2.6 and 3.0 
ss ми Сы, ‘а’, М) # Make a set with new 3.0 set literals 
>>> X, Y 


(газ "pu tss mis vw "hu ти 


>> X 8 Y # Intersection 
{ О 3" š 'm' } 
>>> X | Y # Union 


Га”, "p's "473 "р", 'm'] 


>>> X - Y # Difference 
í ' p' Р ' s' } 
>>> {x ** 2 for x іп [1, 2, 3, 41) # Set comprehensions in 3.0 


(16, 1, 4, 9} 


UUUPythonUUuUuUUUUUUUUUUUUUUUU00000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


»»1/3 # Floating-point (use .0 in Python 2.6) 
0.33333333333333331 

>>> (2/3) + (1/2) 

1.1666666666666665 


>>> import decimal # Decimals: fixed precision 
>>> d = decimal.Decimal('3.141') 

>>> d + 1 

Decimal('4.141') 


»»» decimal.getcontext().prec - 2 
»»» decimal.Decimal('1.00') / decimal.Decimal('3.00') 
Decimal('0.33') 


»»» from fractions import Fraction # Fractions: numerator-- denominator 
>>> f = Fraction(2, 3) 

>>> Fi 

Fraction(5, 3) 

>>> f + Fraction(1, 2) 

Fraction(7, 6) 


Python( 0000000000000 True(Fals eS ПП ПП 
1D Dnm pan m dm Nen ern mp pan pr 


»»1»2,1 «2 # Booleans 
(False, True) 
>>> bool('spam') 


True 

>>> X = None # None placeholder 

>>> print(X) 

None 

>>> L = [None] * 100 # Initialize a list of 100 Nones 
»»L 


[None, None, None, None, None, None, None, None, None, None, None, None, 
None, None, None, None, None, None, None, None, ...a list of 100 Nones...] 


ОО00000000 


ОДООД0О000000000000000000000000000с:уреорро00000000 
QO0000000000000000Python З.О000000000000000000000000 
ОО000000000000000000000:00000000000000 


# In Python 2.6: 


»»» type(L) # Types: type of L is list type object 
«type 'list'» 
»»» type(type(L)) # Even types are objects 


«type 'type'» 


# In Python 3.0: 


»»» type(L) # 3.0: types are classes, and vice versa 
«class 'list'» 
»»» type(type(L)) # See Chapter 31 for more on class types 


«class 'type'» 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
РУЄпопПДОООООЗОО0000000 


>>> if type(L) == type([]): # Type testing, if you must... 
print('yes') 

yes 

>>> if type(L) == list: # Using the type name 
print('yes') 

yes 

»»» if isinstance(L, list): # Object-oriented tests 
print('yes') 

yes 


ОДООДОО0000000000000000000000000000000000000000 
РуЄпопПДОООООООО0ООО00О000000000С0000000ОРУСПОПООООП 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О000РуһопрО000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UU00000000000000000000Python0000000000000 


UU0000000000UPythonUUUUUUUUUU00000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU000U0U000000000000000000000000000000UUU0U Py then" D] 
UUU000U0U0000000000000UPythonUUUUUUDD 


000008 


0000000РуУ ой III III! 
00000000000000000000000000000000000000000000000000 
ОДОД0000000000000000000000000000000РУспОПОДООООООО 
ОДООО00000000000000000 


»»» class Worker: 
def _ init (self, name, pay): # Initialize when created 
self.name - name # self is the new object 
self.pay - pay 
def lastName(self): 


return self.name.split()[-1] # Split string on blanks 
def giveRaise(self, percent): 
self.pay *= (1.0 + percent) # Update pay in-place 


UUUUUUUUUUUUUUUUUnameUpayUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
[000000000000000000000$е 1000 


>>> bob = Worker('Bob Smith', 50000) # Make two instances 

>>> sue = Worker('Sue Jones', 60000) # Each has name and pay attrs 
»»» bob.lastName() # Call method: bob is self 
'Smith' 

>>> sue.lastName() # sue is the self subject 
'Jones' 

>>> sue.giveRaise(.10) # Updates sue's pay 


>>> sue.pay 
66000.0 


OOO" self'UUUUUUUUUUU000000000000000000000000000UD 
UUU000U0000000000000000000000000000000UUUWorkerUUUUD 
UUUUUUUUUUUnameUpayUUUUUUUUUUUUUUUUUUUUUUU 


0UU0000000000000Python0UUUUUUU00000000000000000000 
UU0000000000000000000000000U0Python0000000000D0D000U0UDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUU 


00006 


0000000000Python0000000000000000000000000000000 
ПООБОСОООСООООО0ОРУ А ой 000000000“ 00”000000000000000 
DODEIDOUPy then n 0000000000000 Pyth e nni a rmn e d prm d 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
РуЄпопПДОООДООООО0О00000000ОРУСПОПОООДООООООДОДОО 
РуЄпопПДОООДОООО00000000000000 


0000 


ООДОД0000000000000000000РУспопООДООООДОДОООДОГО 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUDU 


UUUU00000000PythonUUUUUU0000UC0000000000000000DD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUU00000000000000000000000Python00000000000000D0D0DD 
ПООБОСОООСОООО0ОРУ ой 0000000000000000000000 


0008 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDO 
1. ПДП4ПРукпопОДОДОДО00О 
2.Д0000000000700700000 
з."ПООО”О00000000Руёһопр0О000000000000000 
4.“00" П00000000Руһопо000000000000000 
5.“ПП”ППППИГППРУ ой 0000000 


6.000“ 0О"000000000000 


0000 


1.00000000000000000000000000000000000000000Мопе 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUPython 2.Х00000000УпісодеррООДПРуєпог 3.X00000000 
UUUUUUU 


2.П00000*00” О0000000Руєһопо000000000000000000000 
ОДООД000000000000000000000000000000000000000Ч75рат'б0 
ОДОДОО000000000000000000000000000000000000РУСпОПОГО 
UUUUUUUUUUUUUUUUUUUUUUopenUUUUUUUUUUUU 


З ОДД0"0000" О000000000000000000000Руёһпоп0000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
OUL 


4.ПП“О0” О00000000000000000000000000Руєһопр000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


5.DU^ Da" paadaaaaabauauaudauuPythencgrn adag uu 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


6."ПО"ПОДО0000004000000000000000000000РУСПОПОООО 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


0150 DE 


ОООООБОООООРу then nnn Pythennn nmm -- nn 
Python0U000000000000Python0UU00CO00UUU000000000000000 
ОООРуЄпопООДОООДООООДОДОРУЄВоОПОПООООООООДОООДО00000 
000 


О0000000Руєпопро00000000000000000000000000000000 
000000000000000000000000000000000000000000000000000 
ОООД0О0000000000000000000РУспопО00000 


Pythonp0O000 


Python0UU00000000000000UUUUUUUUUUUUUUUUUUUUUUDUDUDUD 
000000000000000000000000000000000 


OPython 00000000000 d bn da |n pa |n dn d d C Py оп 00000 
UU000000000000000000000000000000UUUUUUUUUUUPythonbb 
UUU00000000000000000000Python000000000000 


UUUUUU 


‘OU 


'000000000 


"0000 


‘OU 


"0000 


"О00000О 


'010000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUDDU 


0000 


О000000Руєһпопо000000000000000000000000000000 
РуєпопрО0000000000000000000000000000000000000000000 
ОООД000000000000000000000000005-1000РУспопОДДОО0000 
00000000000 


R 5-1: 基本 数字 常量 

数字 = 
1234, -24, 0, 99999999999999 整数 (无穷 大 小 ) 

1.23, 1., 3.14е-10, 4Е210, 4.0е+210 浮 点 数 

Python 2.6 中 的 八进制 、 十 六 进 制 和 二 进 制 常 量 
Python 3.0 中 的 八进制 、 十 六 进 制 和 二 进 制 常 量 


ІШІ 


0177, Ox9ff, 00101010 
00177, Ox9ff, 08101010 
344j, 3.0+4.0], 32 复数 常量 





UUU0UPythonUUUuUuUUUUUUUUUUUUU000000000000000 


00000000 


ПОО0000000000000000000000000000000000000е00Е0000 
О0000000000000Руєћопро00000000000000000000000000000 
О0000000000000000000060000*000” В000000000000000 
РуЄпопПДОООСООДО000000000 


Python 2.6ПО00000000000 


Python 2.6ПО0000000000003200000000000000000000001 
ОРОД00000000000000000000032000000000000000000000000 
ПЕОООООБОООООООРУ пол 0000000000 


Python 3.0Q00000000000 


[]Python 3.00000000000000000000000000000000000 
Python 2.60000000000000000000000000000000001000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
Python 2.600000 


0000000000000 


О0000000000021000000000000160000000000800000000 
О0200000000000000х00Х0000000000000009ПА0ғҒО00000000 
орророрбороборорорроррообоорурорроророро"о"оброборооб 
Z00UUUUUUPython 2.60000000000000000000000000000000 
Python 3.ОПОООДОООО000000000000000000000000200000000 
Python 2.6[]Python 3.ОПДОДОО0000006008000000000000000 
ШП 


0000000000000000000000000000000000000000000000 
Вех(ИПосКИПЬт(ИПИПОПИООООЗОВОООО0ОВО0 О!” ( $г,базе)ППП 
00000000000000000000000 


00 


РУЄпопПДОООД00004000000000000)0)000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
ОрОбр00000000000000согирієх (геаї, іпладу 00000 


000000000 


000000000000005-11000000000000000000000000000 
0000000000000000000000000000000000000000000000 


UUUUUUUUU 


UU0025-10000000000000PythonUUUUU000000000000 
UUUUUU 

+0-0*0/0000*000 

00006 

pow[Jabs[]round[]Jint[(]hex[]bin[][] 

0006 

random[]math[]] 

UUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
000000000000000000а5. іпеедег гаїіо ПОДООООО00000000000 
[Jis integert ОДОДОДОД0000000000000000000000000000 
Python 3.1 Q00000bit_lengthQOO000000000000000000000000 
0000000000000000000000000000 


000000000000000000000000000 


Python|[|[ ud 


ОООО00000000000000000000000000000000РУСПОПООДОГ 
О0000000РуєпопрО0000000000000000000000000000000х0ҮП 
О000Х+ҮПО0000РуһопрО00Х0ҮПО0000+00000000000000Х0Ү 
0000000000000 


05-2000РУСпОПООООООООООООООО000О000000000000000 
0+0-0%*0/0000000000000000000000000000000%00000000000 
ОООД0О000000000000000РУспопОДООООДООООО000000000150000 
UUU0000000000000000000000iambdaUUUUUUU 


表 5-2: Python 表达 式 操作 符 及 程序 


操作 符 描述 

yield x HE Bir РА 328 NC 
lambda args: expression 生成 匿名 函数 

x if y else z 三 元 选择 表达 式 


X or y 逻辑 或 (只 有 x 为 假 ， 才 会 计算 y) 





75-2; Python 表达 式 操作 符 及 程序 (AR) 


操作 符 描述 

x and y 逻辑 与 (只 有 x 为 真 ， 才 会 计算 y) 

not x 逻辑 非 

x in y, x not in y KAKA (РОКА. RE) 

x is y, x is not y 对 象 实体 测试 

X < y, X <= y, x > y, x >= y 大 小 比较 ， 集 合子 集 和 超 集 值 相等 性 操作 符 
x == у, × Із у 

x | у 位 或 ， 集 合并 集 

Ку 位 异 或 ， 集 合 对 称 差 

x &y 位 与 ， 集 合 交集 

X << y, X >> y 左 移 或 右 移 y 位 

X*y,X-y 加 法 /合并 ， 减 法 ， 集 合 差 集 

х *у, x%y x/ y х//у 乘法 /重复 ， 余 数 /格式 化 ， 除 法 : 真 除法 或 loor 除 法 
-X, +X 一 元 减法 ， 识 别 

sx 按 位 求 补 (USC) 

қ жеу яка Я 

x[i] 索引 OFF, АНЕ) 点 号 取 属 性 运算 ， 函 数 调用 
x[i:j:k] ЭН 

х(...) 调用 (函数 、 方 法 、 类 及 其 他 可 调用 的 ) 
x.attr 属性 引用 

(...) 元 组 ， 表 达 式 ， 生 成 器 表达 式 

[vu] 列表 ， 列 表 解 析 

{жа} 字典 、 集 合 、 集 合 和 字典 解析 





ПППППППРУу Поп 2.6000Python 3.0000000005-2000000000 
0000000 


[]Python 2.6О0000000000Х ! =УОХОПУООРУ оп 3.0000000 
ООДОО000000000000000Х =У0000 


DPython 2.60000000000°"Х'Пгергех)000000000000000000 
ПППППППРУ Поп З.ОПО0000000000000005герг000000000*0 
000000”00000000 


‘Python 2.6[]Python З3.ОПППООГППППППХ/ҮПППППППППОПП 
UDDPython З.О00Х/ҮПОО00000000000000Рућоп 2.600000000 
О0000000000“00000000Е1оог00000”000 


"П00001...1000000000000000000000000000000000000000 
0000000040001400020000000 


"С.О ПОДОД000000000000000000000000000000000000000 
О0000000000000400020000000003000000000000000 


{... НІООО00000000Руёћоп З.О0000000000000000000000 
о004000800014000200000000000 


"уіеІа000000000Руһоп 2.500000000000000000000 
ѕепа(...)О000000000#0000000000уіегапоооо00000000000000 
0000000 


D00000000000XDOY02Z0000XDY and үрхо000000000*0000 
О000007000 


"ПО00Руєпопо000000Х1:Ј:КІ0000000000000ХІ5!ісе(і,Ј, K) TD 


DPython 2.ХО000000000000000000000000000000000000 
О00000000000Руһпоп 3.0000000000000000000000000000000 
000000000 


‘QPython 3.000000000000000000000000000000 
ѕогіеа(аісіё.іёетѕ() 000000000 


О00000000005-200000000000000000000000000000000000 
0000000000 


0000000000000 


ПОООООООБООРУ then 0005 .2 00000000000 0000000000000 
00000000000000000000000000000000 


A*B+C*D 


ППППППРУ th on np aan mp an p |n dnd d dd dd ad d OCC 
О0000000000Руєһпопро00000000000000000000000000000000 
000005-20000000000000 


005-2000000000000000000000000000000000 


05-20000000000000000000000000000000000000000000 
0000000000000 


ОДОД0000Х + Y*Zr]Pythen nn e* 2000000000%Х0000 
D^*" DP + OUUU00000000UUUUUU000000000A<BUC<DPUUUUUUODD 
0000000 


000000000 


0000000000000000000000000000000000000000000000 
ПППИППРУ ой ПОПО000РУ ой 000000000000000000000000 
006 


О00000х+Ү*2П0000000000000000000Руһоһп000000000 
00000 


(ХУ) * 2 
X + (Y ж 2) 


UUUUUUUU + "ВО000Х0УООО0000000000000000000000000 
0079" ПОДО000000000000000000000000000000000000000000 
ОДОООО0000000000000000000 


00000000 


ОДООДОО000000000000000000000000000000000000000 


40 + 3.14 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
[0000000000000000000РУ поп 000000000000000000000000 
[00000000000000000000000000©1000000000000<00000000000 
000 


РуєпопрО0000000000000000000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
ОДОООО000000000000000000000000000000000000000000000 
О000000000000000000000Руһоп 2.600000000000000000000 
О000000000000000Руһоп з.О000000000000000 


UUUUUUUUUUUUUUUUUUUU 
»»» int(3.1415) # Truncates float to integer 
3 
»»» float(3) # Converts integer to float 
3.0 


0UU000000000000000Python0UUUUU0U0000000000000000000 
00000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОООО0000000000000000000000000000РУСпОПООООООООО00000 


ООДОО0ОО00000000000000000000000000000000000 70000000 
0000000000000 


ППППРу Поп 2.600000000000000000000000000000000000 
ППППППППППРу Поп 3.ОД0000000000000000000000000 


00000000 


ОООД000000000000000000000000РУСпОПОООДОООРУЄПОГ) 
ООСОООДООО0000000000000000000000000000000000000000 
-"ООД0000000000010000000000 


О00Руєһопо0000000000000000000000000000000000000 
007 + О О О О О ОТ 
007 + "BBBBBEBDBEBBEDBBHDU 


000000000000000000000000000000000000000000000 
160000000000000000000000000000 


UUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О000000000000000000000000000000030000000 


UUUUUUUUU 


О0000000000000000000000000000000000апепоо00000000 
О00090000000000000000000000Руёопоо00000000000000000 
О000000000000Руєһоп00 


"ОД00000000000 
"ОДО0000000000000000 
'010000000000000000 
'01000000000000000000 


DOD00000000000agDb0Q0000 


为 python 
>>> а = 3 # Name created 


>> b = 4 


ПООБООООБООООООРУ then 0000%#[00000000000000000000 
000000000000000000000000000000000000000000000000000 
ОО00000000000000000000000000000'-000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUD 


UU000000000000000000000aDUb00000304D0D000000000U0UDU 
000000000000000000000000000000000000000000 


>> a + 1, a - 1 # Addition (3 + 1), subtraction (3 - 1) 

(4, 2) 

>>> b* 3, b / 2 # Multiplication (4 * 3), division (4 / 2) 

(12, 2-0) 

>>> a X 2, b ** 2 # Modulus (remainder), power (4 ** 2) 

(1, 16) 
>>> 2 + 4.0, 2.0 ** b # Mixed-type conversions 
(6.0, 16.0) 


00000000000000000000000000000000000000000000000 
000000000000000000000000000000000000000000000000 
DOpanbapanm aan p dnm ga b | DUC Py А оп 0000000000000 
006 


у Ç * 2 

Traceback (most recent call last): 
File "«stdin»", line 1, in ? 

NameError: name 'c' is not defined 


UPythonUUuUuUUUUUUUUUUUUUUUUUU00000000000000000000 
ОДО0000000000000000000000000000000000000 


ОДООД000000000000000000000000 


>>> b / 2 + а # Same as ((4 / 2) + 3) 
5.0 

>>> print(b / (2.0 + a)) # Same as (4 / (2.0 + 3)) 
0.8 


UU00000000000000Python00000000000000000000000U>- 
2L /由 + OUUUUUUU0UUUUUUUUUU 7 О000000000000000000000 
000000000 


UU00000000000000000000000000UPython 2.6 0000000000 
ППППП5ППРуһоп 3.0Q00000000000000000000000000Python 
з.О00000000000000000//2 + а 0000000000 


0000000000000“ + ”ООБООООРу оп 000“ + "0000000 
0"/"ООД000000000000000000000002.О0000000000РУСПОПОГ 
0“ +”ПО000000000000003.0000000000000000000000Руһоп 
2.6П000004/5000000000000000Руһоп 3.00000000.80000000 
00000000000 


[1100000000000000000*ООООБООСООБОООООРУ Ио" 000000 
00000000000 


000000 


0000000000000000000000000000000000000000000000 


>>> b / (2.0 + a) # Auto echo output: more digits 
0.80000000000000004 
>>> print(b / (2.0 + a)) # print rounds off digits 


0.8 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU000U0U000000000UprmntUUUUUU00 str re pr ri" 0000000000 
00000000000 


000000000000000000000000000000 


>>> 1 / 240 
0.5 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


»»» num - 1 / 3.0 


»»» num # Echoes 

0.33333333333333331 

»»» print(num) # print rounds 

0.333333333333 

>>> "Же' X num # String formatting expression 
"3.333333е-001" 

>>> '%4.2%' % num # Alternative floating-point format 

'0.33' 

>>> '(0:4.2f) '.format(num) # String formatting method (Python 2.6 and 3.0) 
'0.33' 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О000000700000000000000000000000 


ОО00000000 


ОДООО0О000000000000000000000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 


0000000 


>>> 14 2 # Less than 


True 
>>> 2.0 >= 1 # Greater than or equal: mixed-type 1 converted to 1.0 


True 


біт гері 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUreprUstrUUUDUDD 


>>> num = 1 / 3 


>>> repr(num) # Used by echoes: as-code form 
'0.33333333333333331' 
»»» str(num) # Used by print: user-friendly form 


"0.333333333333 


UUUUUUUUUUUUUUUUUUUUUUUUrepruUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUstrUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
strUuUUUUUUreprUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


000000000000000000000 


UUUUUUUUUUUUUUUstrUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUU00000000000000Unicode00000000000360000UUUUUD 


>>> 2.0 == 2.0 # Equal value 
True 

»» 2.0 |= 2.0 # Not equal value 
False 


UU00000000000000000000000000000U0000UUUUUUPython 
UUUUUUUUUUUUUUUUUUDU 


UUU0UPythonUUUuUUUUUUUUUUUUUU00000000000000000000 
О000000Руєһопо00000000000000000000000000000000000(А 
ПВПО)ПВПППАПСПИППИГОПГГО (АПВ апа вре) 0000000000000 
00000000000 


>>> X 
>> Y 
ху» x 


нии 
сь 


О0000000000000000000000000000000000000Руһопо000 
ОМ ООДО000000000000 


>>> X < Y < Z # Chained comparisons: range tests 
True 

>>> X < Y and Y < Z 

True 


Поа! љепооооооооооооооооооо 


Se Кы YSZ 

False 

35 КА а ї 51 
False 


>>> 1« 2 < 3.0 <4 
True 
>>> 4 + 2» 3.0 У 4 
False 


ООДО00000000000000000000000000000000000РУСПОПОГ 
О00000000000000000ға!ѕе000100002: 


> 11 == 2 x 3 # Same as: 1 == 2 and 2 < 3 
False # Not same as: False < 3 (which means 0 < 3, which is true) 


PythonQQ001 ==2FalseQ000300000000000000000000030 
DOOOUOTrueQ 000000000000 “ое Рае 0000020000 


ООДО0000РІооФРОДОООО 


О0000000000000000000000000Руһоп 3.0UPython 2.6000 
О00000003000000000000000000000000000Руһоп 3.0000000 


X/Y 


О000000000Руёћоп 2.6О0000000000000000000000000000 
ПППППППППРу Поп 3.0Q0000000000000 0000000000000 


Х//Ү 


Floor] Python 2.200000000Ру ћоп 2.6ПРућоп 3. ОПО0ПО 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


0UU00000000000000000000000000000U000UPythonDDODODOD0 
ОООД0О00000000000000ПРУубпог 3.000000000/0//0000Python 
3.0UUUUUUUUUFloor0UDU 


00000 


DPython 3.00UUUUUUUUUUUUUUUUUU00000000000000000 
ОД//ООРІоогоДООДООООО00О00000000000000000000000000000 
ОДО000000 


DPython 2.6П0/00000000000000000000000000000000000 
UUU000000000/OOUFioor000000UPython 3.0000000000000000 
0000000000000 


ПООООБОООРУ оп 3.0UPython 2.600000 


C:\misc> C:\Python30\python 


>>> 

>>> 10/4 # Differs in 3.0: keeps remainder 
2.5 

>>> 10 // 4 # Same in 3.0: truncates remainder 
2 

»»» 10 / 4.0 # Same in 3.0: keeps remainder 
2.5 

»»» 10 // 4.0 # Same in 3.0: truncates to floor 
2.0 


C:\misc> C:\Python26\python 
>>> 

>>> 10 / 4 

2 

>>> 10 // 4 

2 

>>> 10 / 4.0 

2.5 

»»» 10 // 4.0 

2.0 


UUUUPython 3.000//OO000000000000 000000 000000000000 
UU000000000000000000000000UPython 2.ХО00000000000000 
UUUUPython 3.00000UUUUUUUUUUUUUUUUUUUUUU000000000000 


[00000000000000000000000000000//900000000000000000006 
0000000000 


ОО0бРуСћоп0О 


ОД/ООДОРУєпоп 2.60Python З.О0000000000000000000000 
ОО000000000000000000Руёћоп 2.60Python 3.0Q000//0000000 
UUU000000000000000000000000000Python 2.6 000000/00000 
000000 


X = Y // Z # Always truncates, always an int result for ints in 2.6 and 3.0 


X = Y / float(Z) # Guarantees float division with remainder in either 2.6 or 3.0 


000000000000000 future __import[]Python 2.6000Рућоп 
3.0U/UUUUUUUUUUDUUUU 
C:\misc> C:\Python26\python 
>>> from Тиіиге import division # Enable 3.0 "/" behavior 
>>> 10/4 
2.5 


»»» 10 //4 
2 


Ноог ОМ 5ПООО 


DOEDIODODER//Db dad da dd Da |n dan m dd dd fÓee rn 000000000000 
0000000000000000000000000000000000000000000000000 


UUUPythonUmathDUO000000000000U00000UUUUUUUUUUUUUUUUD 
00000000000 


>>> import math 
»»» math.floor(2.5) 


»»» math.floor(-2.5) 
»»» math.trunc(2.5) 


»»» math.trunc(-2.5) 


D000000000000000000000000000000floorD000000000000 
Оро0боЩгГДородод000бо8г:0000000000бо0г0000000000000 
Python 3.000000 


C:\misc> c:\python30\python 
>>>» 5/2, 5 / -2 


(2.5, -2.5) 
>>> 5 // 2, 5 // -2 # Truncates to floor: rounds to first lower integer 
(2, -3) # 2.5 becomes 2, —2.5 becomes —3 


»»5/2.0, 5 / -2.0 
(2.5, -2.5) 


»»» 5 // 2.0, 5 // -2.0 # Ditto for floats, though result is float too 
(2:0, -340) 


Python 2.6П00000000/0000000000 


C:\misc> c:\python26\python 
>>>» 5/2, 5 / -2 
(2, -3) 


>>> 5 // 2, 5 // -2 
(2; -3) 

>>> 5 / 2.0, 5 / -2.0 
(2.5, -2.5) 


>>> 5 // 2.0, 5 // -2.0 
(2,0; -3.0) 


# Differs іп 3.0 


# This and the rest are the same in 2.6 апа 3.0 


UU000000000000000000Umath.truncUUUUUU00000000000 
ОРУСПпОПОДООО000Огочпа ПОрОООророо 


C:\misc> c:\python30\python 
>>> import math 

>>> 5 / -2 

-2.5 

>>> 5 // -2 

-3 

>>> math.trunc(5 / -2) 

-2 


C:\misc> c:\python26\python 
>>> import math 

>>> 5 / float(-2) 

-2.5 

>>> 5 / -2, 5 // -2 

(-3, -3) 

»»» math.trunc(5 / float(-2)) 
-2 


00000000 


# Keep remainder 
# Floor below result 


# Truncate instead of floor 


# Remainder in 2.6 
# Floor in 2.6 


# Truncate in 2.6 


UUUUPython 3.0Q000000000000000000 


>>> (5 / 2), (5 7 2.0), (5 7 -2.0), (5 7 -2) # 3.0 true division 
(2.5, 2.5, -2.5, -2.5) 
»»» (5 // 2), (5 // 2.0), (5 // -2.0), (5 // -2) # 3.0 floor division 


(2, 2.0, -3.0, -3) 


»»» (9 / 3), (9.0 / 3), (9 // 3), (9 // 3.0) # Both 
(3.0, 3.0, 3, 3.0) 


UUPython 2.600000000000000 


>>> (5 / 2), В / 2.0), (5 / -2.0), (5 / -2) 2.6 classic division 
(2, 2.5, «2.8, 43) 
»»» (5 // 2), (5 // 2.0), (5 // -2.0), (5 // -2) # 2.6 floor division (same) 


(2, 2.0, -3.0, -3) 


»»» (9 / 3), (9.0 / 3), (9 // 3), (9 // 3.0) # Both 
(3, 3.0, 3, 3.0) 


D00000000000000Python З.О0/00000000000000000000000 
00600000000000000000000000000000000000000000//000013 
О0000о00оООмлнероооовоооооовоооооооооооооооооооооо 
UU000000000000000000000fromDU00024000UUUUUUDU 


0000 


О0000РуёһопО00000000000000000000000000000000000 
О0000000Руһоп 3.0Q000000000 


>>> 999999999999999999999999999999 + 1 
1000000000000000000000000000000 


Python 2.6О00000000000000000000000000000000000000 
000000000000000000000000000000000000000000000000 
Python 2.60000000000000000000"-": 


>>> 999999999999999999999999999999 + 1 
1000000000000000000000000000000L 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
D00000000000000000000000000003002000000000000Python 
3.00Python 2.600000 


>>> 2 ** 200 
1606938044258990275541962092341162602522202993782792835301376 


»»» 2 ** 200 
1606938044258990275541962092341162602522202993782792835301376L 


РУЄпопПДОООООООДОООО000000000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
ОДООО000000000000 


ШЦ 


UPythonUUuUuUUUUUUUUUUUUUUU0000000000000000000DD 
UUUUUUUUUUUUUUUUUUUUUUU 


ОО00000000000000000000000/0Ј0000000000000000000 
+О0000000000000000000200000-300002+-3ј000000000000 
00 


ы АТ 7 МІ 
(-1+0]) 

252» 2c E h Gir 
(2431) 

ЭУ [2 + 11) * 3 
(6%3)) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
cmathOgg0000000000000000000000000000000000000000000 
ПООБОСОООРУ о" 0000000000000 


ОО000000000000 


О00000000000Руєпопо00000000000000000000000000000 
10бООД0000000000000000000000000000000000000000 


О00000000000000000000000000000Руһоп 3.0UPython 
2.6000000000000030000000000000 


>>> 001, 0020, 00377 # Octal literals 
(1, 16, 255) 
»»» 0x01, Ox10, OxFF # Hex literals 


(1, 16, 255) 
>>> 001, 0b10000, 0b11111111 # Binary literals 
(1, 46, 255) 


UU000000o3770000000xFFUUUUU0b111111110UUUUUUD 
255ПРУуһопО0000000001000000000000000000000000000000 
0000000000 


>>> oct(64), hex(64), bin(64) 
('0100', 'Ox40', '0b1000000') 


octQU00000000000000h ех 00000000000000006'7000000 
UUU0000000000000UInt00000000000000000000000000UU0UU0UDU 


0000000000000 


>>> int('64'), int('100', 8), int('40', 16), int('1000000', 2) 
(64, 64, 64, 64) 


>>> int('Ox40', 16), int('0b1000000', 2) # Literals okay too 
(64, 64) 


0000000ематрророророббОРуєвопОООООО00000000000000 
ОДООООО000000000000000000000000000000000000000000000 
ОДООООО00000000000000000000 


>>> eval('64'), ема1('00100'), ема1('0х40'), eval('0b1000000' ) 
(64, 64, 64, 64) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


>>> '(0:0), {1:х}, {2:b}'.format(64, 64, 64) 
'100, 40, 1000000' 


>>> 'Xo, Xx, XX' % (64, 255, 255) 
'100, ff, FF' 


ОДО000000000000 70000 


О000000000000000000Руёһоп 2.600000000000000000000 
ПОДООРУЄПОПООООООДОДОО 


»»» 001, 0020, 00377 # New octal format in 2.6 (same as 3.0) 
(1, 16, 255) 
»»» 01, 020, 0377 # Old octal literals in 2.6 (and earlier) 
(1, 16, 255) 


UPython З.О0000000000000000000000000Руһоп 2.60000 
О00000000000000000000000000000000000000000Рућоп 2.6 
О0000000000000000000000000010рРуһоп 2.6000000000000 
О00000000000000000000000000000000000000Руёһоп 3.0000 
О0000000Руһоп 3.0000000001000000Python 2.60000000000 
00010 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000000000000000000 


>>> X = OxFFFFFFFFFFFFFFFFFFFFFFFFFFFF 

>>> X 

5192296858534827628530496329220095L 

»»» oct(X) 
"0177777777777777777777777777777777771171' 
>>> bin(X) 


'0b1111111111111111111111111111111111111111111111111111111111 ...and so on... 


00000000000000000000000 


000 


ОООО0000000000000РУСпОПОДОСООООООДОООДООО000000 
ОДОДООД000000000000000000000000 


>>> X = 1 # 0001 

39». X: «€: 2 # Shift left 2 bits: 0100 
4 

зу ж | 2 # Bitwise OR: 0011 

3 

>>> X & 4 # Bitwise AND: 0001 


1 


00000000000001002000000100000000000004091900000 
0000000000000000110010=0011000000000000010 
0001=0001000000000000000000000000000000000000000 


ПООООООРУ оп 2.6Python 3.00000000000000000000000 
UUUUUUUUUUUUUUUUUUUD 


>>> X = 0Ь0001 # Binary literals 

>>> X << 2 # Shift left 

4 

>>> bin(X << 2) # Binary digits string 
'06100' 


>>> bin(X | 05010) # Bitwise OR 
'0611' 

>>> bin(X & 051) # Bitwise AND 
'0b1' 


>>> X = OxFF # Hex literals 
>>> bin(X) 

'0611111111' 

>>> X ^ 0010101010 # Bitwise XOR 
85 

»»» bin(X ^ 0b10101010) 

'0b1010101' 


»»» int('1010101', 2) # String to int per base 
85 

»»» hex(85) # Hex digit string 

' Ox55' 


UU000000000000”“000"00000000000000000000UPythonDD 
О000С00000000000000000000000000000000000000000 
РуєпопрО0000000000С00000000000000000000000000000 
Руєпопо000000000000000000000000000000Руһопро0000000 
0000000000 


О00000000Руѓћоп 3.10UUUUbit_lengthUUUUUUUUUUUUUUUD 
ОДОД0000000006біп000001епбр0040000000000000000000000 
2 ПО000000000000000000000000 


»»» X = 99 

»»» bin(X), X.bit length() 
('0b1100011', 7) 

»»» bin(256), (256).bit length() 
('0b100000000', 9) 

»»» len(bin(256)) - 2 

9 


UUUUUUUUU 


О0000000000Руєһпопро0000000000000000000000000ром 
ПаюѕПО0000000000000000таєһћо00000С000таєһо00000000 
0000000000000000 


>>> import math 
»»» math.pi, math.e # Common constants 
(3.1415926535897931, 2.7182818284590451) 


»»» math.sin(2 * math.pi / 180) # Sine, tangent, cosine 
0.034899496702500969 


>>> math.sqrt(144), math.sqrt(2) # Square root 

(12.0, 1.4142135623730951) 

>>> pow(2, 4), 2 ** 4 # Exponentiation (power) 
(16, 16) 

>>> abs(-42.0), sum((1, 2, 3, 4)) # Absolute value, summation 
(42.0, 10) 

>>> min(3, 1, 2, 4), max(3, 1, 2, 4) # Minimum, maximum 

(1, 4) 


О0000ѕ$чтро00000000000тіпртахроо000000000000000 
О0000000000000000000000000000000#ооғО0000000гоипар 
0000000000000 


»»» math.floor(2.567), math.floor(-2.567) # Floor (next-lower integer) 


(2; -3) 

»»» math.trunc(2.567), math.trunc(-2.567) # Truncate (drop decimal digits) 
(2, -2) 

»»» int(2.567), int(-2.567) # Truncate (integer conversion) 
(2, -2) 

»»» round(2.567), round(2.467), round(2.567, 2) # Round (Python 3.0 version) 


(3, 2, 2.5699999999999998) 


>>> '%.1f' 4 2.567, '(0:.2f)'.format(2.567) # Round for display (Chapter 7) 
(*246 2.57) 


0000000000000000000000000000000000000000000000 
QO0000000000000000000print00000000000000000000000 


(3,2,2.5 7)00000000000000Огонпароооооооооооооооооооооо 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


>>> (1 / 3), round(1 / 3, 2), ('X.2f' X (1 / 3)) 
(0.33333333333333331, 0.33000000000000002, '0.33') 


0000000РуУ ой nm 39070] Da bn ng porn mg pam ad IILI! 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


»»» import math 


»»» math.sqrt(144) # Module 

12.0 

>>> 144 7 „5 # Expression 
12.0 

»»» pow(144, .5) # Built-in 

12.0 

»»» math.sqrt(1234567890) f Larger numbers 


35136.418286444619 

>>> 1234567890 ** .5 
35136.418286444619 

»»» pow(1234567890, .5) 
35136.418286444619 


ППППтаеа ПП de bsp db d m m] ond pa pn pa] 
ОООД0000000000000000000000000РУСпоПОООООООДОДОД00000 
ПОООРУ*Поп 3.000UUbuiltinsUUUDPython 2.600 builtin 00000 
ООООО0ОО00000000000000000000000070070000070070 


о000000гапаотроо0000000000000000000000001000000 
00000000000000000000000000000000 


»»» import random 

»»» random.random() 
0.44694718823781876 
»»» random.random() 
0.28970426439292829 


»»» random.randint(1, 10) 
5 
»»» random.randint(1, 10) 
4 


»»» random.choice(['Life of Brian', 'Holy Grail', 'Meaning of Life']) 
‘Life of Brian' 

»»» random.choice(['Life of Brian', 'Holy Grail', 'Meaning of Life']) 
"Holy Grail' 


RandomDUD0000UUUUUUUUUUUCUIUUUUUUUUU00000000000 
КапаотО10000Руһопо00000000000 


UUUUUU 


UU00000UPythonUuUuUUUUUUUUUUUU00000000000000000000 
UUU000U0U000000000PythonUUUUUUUUUUUUU000000000000000 
00 


0000 


Python 2.4000000000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
ОДООО0000000000000000000000 


ОДООООО000000000000000000000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
ОДООО00000000000000000000000 


0000 


00000000000000000000000000000000000000000000000 
ОДООООД0000000000000000000000000000000000000000000 


>>> 0.1 + 0.1 + 0.1 - 0.3 
5.5511151231257827e-17 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000 


>>> print(0.1 + 0.1 + 0.1 - 0.3) 
5.55111512313е-17 


0000000000000000 


>>> from decimal import Decimal 
>>> Decimal('0.1') + Decimal('0.1') + Decimal('0.1') - Decimal('0.3') 
Decimal('0.0') 


D00000000000000000DdecimalggddDecimal000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
РУЄпопПДОООООО000000 


>>> Decimal('0.1') + Decimal('0.10') + Decimal('0.10') - Decimal('0.30') 
Decimal('0.00') 


ППППРу Поп 3.100000000000000000000000 
decimal.Decimal.from float(1.25)00000000000000000000000 
00000 


000000 


decimalU0000000000000000000UUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00000 


>>> import decimal 
»»» decimal.Decimal(1) / decimal.Decimal(7) 
"Ресіта1('0.1428571428571428571428571429') 


»»» decimal.getcontext().prec = 4 
>>> decimal.Decimal(1) / decimal.Decimal(7) 
Decimal('0.1429') 


00000000000000000000000000000000000000000000000 
00000000000000006 


>>> 1999 + 1.33 


2000.3299999999999 

>>> 

>>> decimal.getcontext().prec = 2 

>>> pay = decimal.Decimal(str(1999 + 1.33)) 
>>> pay 

Decimal('2000.33') 


00000000 


[]JPython 2.6ПРукпоп 3.00000000000000000000000000000 
00000000000000000000000 


C:\misc> C:\Python30\python 
>>> import decimal 
>>> decimal.Decimal('1.00') / decimal.Decimal('3.00') 
Decimal ('0.3333333333333333333333333333') 
>>> 
>>> with decimal.localcontext() as ctx: 
ctx.prec = 2 
decimal.Decimal('1.00') / decimal.Decimal('3.00') 


Decimal('0.33') 
>>> 


>>> decimal.Decimal('1.00') / decimal.Decimal('3.00') 
Decimal ('0.3333333333333333333333333333' ) 


ОООО000000000000000000000000000003 3009000000 


О0000000000000000000Руєһпопоо000000000000000000000 
0000000000000000000000000000000000000000000000 


0000 


Python 2.6[]Python З.ОПО000000000—0000000000000 
000000000000000000000000000000000000000 


0000 


ООО00000000000000000000*00" О00000000000000000000 
0000000000000000000000000000000000000000000000900000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


»»» from fractions import Fraction 
>>> x = Fraction(1, 3) # Numerator, denominator 


>>> y = Fraction(4, 6) # Simplified to 2, 3 by gcd 


>>> X 
Fraction(1, 3) 
>>> у 
Fraction(2, 3) 
»»» print(y) 
2/3 


0000000000000000000000000 


>>> х+у 

Fraction(1, 1) 

>> x - у # Results are exact: numerator, denominator 
Fraction(-1, 3) 

>>> x * y 

Fraction(2, 9) 


00000000000000000000000000 


>>> Fraction('.25') 

Fraction(1, 4) 

>>> Fraction('1.25') 

Fraction(5, 4) 

>>> 

>>> Fraction('.25') + Fraction('1.25') 
Fraction(3, 2) 


0000 


00000000000000000000000000000000000000000000000 
00000000000000000000000 


>>> a = 1 / 3.0 # Only as accurate as floating-point hardware 
>>> b = 4 / 6.0 # Can lose precision over calculations 

>>> a 

0.33333333333333331 


>>> b 
0.66666666666666663 


»»a-b 
-0.33333333333333331 
»»a*b 
0.22222222222222221 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
[00900000000000000000 


>>> 0.1 + 0.1 + 0.1 - 0.3 # This should be zero (close, but not exact) 
5.5511151231257827e-17 


»»» from fractions import Fraction 
>>> Fraction(1, 10) + Fraction(1, 10) + Fraction(1, 10) - Fraction(3, 10) 
Fraction(0, 1) 


»»» from decimal import Decimal 


>>> Decimal('0.1') + Decimal('0.1') + Decimal('0.1') - Decimal('0.3') 
Decimal('0.0') 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
000000000 


>»>1/3 # Use 3.0 іп Python 2.6 for true "/" 
0.33333333333333331 


»»» Fraction(1, 3) # Numeric accuracy 
Fraction(1, 3) 


»»» import decimal 

»»» decimal.getcontext().prec - 2 

»»» decimal.Decimal(1) / decimal.Decimal(3) 
Decimal('0.33') 


0000000000000000000000000000000 


>>> (1/3) + (6 / 12) # Use ".0" т Python 2.6 for true "/" 
0.83333333333333326 


»»» Fraction(6, 12) # Automatically simplified 
Fraction(1, 2) 


>>> Fraction(1, 3) + Fraction(6, 12) 
Fraction(5, 6) 


>>> decimal.Decimal(str(1/3)) + decimal.Decimal(str(6/12)) 
Decimal('0.83') 


»»» 1000.0 / 1234567890 
8.1000000737100011e-07 

»»» Fraction(1000, 1234567890) 
Fraction(100, 123456789) 


0000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
from_floatQ0000floatQQ00FractionQO000000000000000000000 
О00000*00000000000000000000000000000018000000000000 
0000000000 


»»» (2.5).as integer ratio() 
(5, 2) 


>>> f = 2.5 
>>> 2 = Fraction(*f.as integer ratio()) 
>>> 2 


Fraction(5, 2) 


>>> x 
Fraction(1, 3) 
>> X + 2 
Fraction(17, 6) 


»»» float(x) 
0.33333333333333331 
»»» float(z) 

2.5 

»»» float(x 4 z) 
2.8333333333333335 
»»17/6 
2.8333333333333335 


»»» Fraction.from float(1.75) 
Fraction(7, 4) 


»»» Fraction(*(1.75).as integer ratio()) 


Fraction(7, 4) 


# float object method 


# Convert float -> fraction: two args 
# Same as Fraction(5, 2) 


# x from prior interaction 


# 5/2 + 1/3 = 15/6 + 2/6 


# Convert fraction -> float 


# Convert float -> fraction: other way 


UU00000000000000000FractionUUUUUUUUU0000000000000 


0000000000000 


>>> x 

Fraction(1, 3) 

>> X + 2 
Fraction(7, 3) 

>>> x + 2.0 
2.3333333333333335 
>>> х + (1./3) 
0.66666666666666663 


>>> x + (4./3) 
1.6666666666666665 
>>> x + Fraction(4, 3) 
Fraction(5, 3) 


# Fraction + int -> Fraction 
# Fraction + float -> float 


# Fraction + float -> float 


# Fraction + Fraction -> Fraction 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


»» 4.0/3 

1.3333333333333333 

»»» (4.0 / 3).as integer ratio() # Precision loss from float 
(6004799503160661, 4503599627370496) 


>>> X 


Fraction(1, 3) 
»»» a - x * Fraction(*(4.0 / 3).as integer ratio()) 


»»a 
Fraction(22517998136852479, 13510798882111488) 


»»» 22517998136852479 / 13510798882111488. # 5/3 (or close to it!) 
1.6666666666666667 


»»» a.limit denominator(10) # Simplify to closest fraction 
Fraction(5, 3) 


UU0000000000000000000000000Python 2.60Руоп 3.000 
0000000006 


00 


Python 2.4П00000000——0005еєО0000000000000000000 
ДООсоїесвіопПОДОООД000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000 


ОДООООО00000000000000000000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
ОДООД000000000000000000000000 


ОДООООО00000000000000000000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
О00000000000000000000Рупопро000000000 


Python 2.600000000 


ОДОДОООРУєпоп 2.600Рућоп 3.0000000000000000000000 
О000000000Руёћоп 2.60000000000Руһоп 3.00000000000000 
О0000000000000Руёћоп З.О0000000000000000000005еє000 
000000000000000 


>>> X 
>>> у 


set('abcde' ) 
set('bdxyz') 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


>>> X 
ве a с, "В, "Є, "C # 2.6 display format 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
1000000000006 


>>> е in x # Membership 
True 
>> x - y # Difference 


set(['a', 'c', 'e']) 


>> x | y # Union 
set(['a', "C 5 "Dy "а"; "а"; ун; "У "0 


»»x&y # Intersection 
set(['b', 'd']) 


>>> X у # Symmetric difference (ХОК) 
зе (['а', Е, = ДА уз, У E 


>>> X > у, x < у # Superset, subset 
(False, False) 


UU000000000000000000000000000UUUUUUUUUUUUaddUDD 
UUU0U0Uupdate0UUU0000UremoveUUUU000000000000000000000 
Lydirrinna ab pb xay daban m n 


>>> z = x.intersection(y) # Same as x & y 
ВЕБ < 

set(['b', 'd']) 

»»» z.add('SPAM') # Insert one item 
>> Ж 

set(['b', 'd', 'SPAM']) 

»»» z.update(set(['X', 'Y'])) # Merge: in-place union 
>> Ж 

set(['Y', 'X', 'b', "4", 'SPAM']) 

»»» z.remove('b') Delete one item 
>>> Z 

set(['Y', 'X', "а", 'SPAM']) 


000о00оооо0ооо 000 јепртогооооооооооооооооооооооооо 


UUUUUUUUUUUUUUUUUUDU 


00 


»»» for item in set('abc'): print(item * 3) 
aaa 
ccc 
bbb 


000000000000000000000000000000000000000000000 


>>> S = set([1, 2, 3]) 


>>> S | set([3, 41) # Expressions require both to be sets 
set([1, 2, 3, 4]) 

>>> 5 | [3, 4] 

TypeError: unsupported operand type(s) for |: 'set' and 'list' 


»»» S.union([3, 4]) # But their methods allow any iterable 
set([1, 2, 3, 4]) 

»»» S.intersection((1, 3, 5)) 

set([1, 3]) 

»»» S.issubset(range(-5, 5)) 

True 


UU000000000000000Python0UUUU0000000000000000000 
Python0UU000000000000000000UPythonDU000000000UU00UUD 
0000000000000 


Python 3.0000000 


00000000“О”ООБОООООВОООРУ Вот 3.90000000000000000 
ППППППППРУ Поп 3.0000UUUUUUUUUUUUUUUUUUUUUUUUUUUDUD 
Python 3.0Q00000000000 


БЕСТІ З» 3, 41) # Built-in call 
15, 3 41 # 3.0 set literals 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О00000000000000000000Руһоп З.О000000000000000000000 
О000000000000000000008000000000000000000 


DO00000000000Python 3.0Q00000000000000Python 3.000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUset 
UUUUUUUUUUUUUUUUUUUUUUUU 


00 


C:\Misc> c:\python30\python 


>>> set([1, 2, 3, 4]) # Built-in: same as in 2.6 
{1, 2, 3, 4} 
>>> set('spam') # Add all items in an iterable 


kas "B s "5 s 'm') 

sw 15, 2, % & # Set literals: new іп 3.0 
ЕР 2, 3, а) 

Эх» Son б з pu as wl 

»»» S.add('alot') 

>>> 5 

Las Ds; Wy 2105) 


UU0000000000000000Python 3.000000000000000000000 


>>>: St = 11, 2, 3; 4) 


>>> S1 & (1, 3} # Intersection 
{1, 3} 

soy £1, 5, 3, 6) | 51 # Union 

1% 2, 3, 4, 5; 6} 

>>> S1 - (1, 3, 4} # Difference 
(2j 

>>> 51 > 11, 3) # Superset 
True 


UUUUPythonU{t+DOO000000000000000000setUUUUUUUUUUUD 


ққ» Si 5 52, 2, 3, 4} # Empty sets print differently 

set() 

»»» type(()) # Because {} is an empty dictionary 
«class 'dict'» 


»» S - set() # Initialize an empty set 
>>> S.add(1.23) 

>>> 5 

{1.23} 


UPython 2.6000Python 3.000000000000000000000000000 
ОДООО00000000000 


>>> {1, 2, 3} | із, 4} 

{1, 2, 3, 4} 

>>> (1, 2, 3) | ІЗ, 4] 

TypeError: unsupported operand type(s) for |: 'set' and 'list' 


»»» (1, 2, 3).union([3, 4]) 

(1, 2, 3, 4} 

>>> {1, 2, 3}.union({3, 4}) 

(15 2, 3, 4} 

>>> (1, 2, 3).union(set([3, 4])) 

(1, 2, 3, 4} 

»»» (1, 2, 3).intersection((1, 3, 5)) 
(1, 3} 


»»» (1, 2, 3).issubset(range(-5, 5)) 
True 


0000000000 


О00000000000000000Руһоп 3.ОПРУ&Поп 2.600000000000 
00000000000000000000000000000000000000000000000000 


000000000000000000000000000000000000000000000000 
00 


>>> 5 

11-23) 

>>> S.add([1, 2, 3]) # Only mutable objects work in a set 
TypeError: unhashable type: 'list' 

>>> S.add(('a':1)) 

TypeError: unhashable type: 'dict' 

»»» S.add((1, 2, 3)) 

>>>. 5 # No list or dict, but tuple okay 
{1.23, (1, 2, 3)} 


УУ S | 414, 5, 6), (1, 2, 327 # Union: same as S.union(...) 

11-23, (4, 5, 6), (1; 2, 3)} 

»»» (1, 2; 3) in 5 # Membership: by complete values 

True 

>>> (1, 4, 3) іп S 

False 

UUUUUUUUUUUUUUUUUUUUUIPOUUUUUUUUUUUUUUUUUUUUUUUU 

UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


set0UUU0UUfrozensetUU000000000000000000000000000UUUUUUDU 


Python 3.0000000 


ПППППРу Поп 3.000UUUUUUUUUUUUUUUUUUU4D0000UUUUUUUD 
00000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000 
000000000000000000 


>>> (x ** 2 for x in |1, 2, 3, 4]) # 3.0 set comprehension 
(16, 1, 4, 9) 


ОООО0О000000000000000000000000(х**2 )00000000000000 
UUUUUUUUUUUUU О00000000Х00000Х0000000000" 0000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 

>>> (x for x in 'spam') й Same as: set('spam') 
Dui, ipf, et, бе 
»» (c * 4 for c in 'span') # Set of collected expression results 


('ssss', 'aaaa', 'pppp', 'mmmm') 
>>> (c * 4 for с in ‘spamham'} 


('ssss', 'aaaa', 'hhhh', 'pppp', 'mmmm'j 


>>> S = (с * 4 for c in '5рат'} 

>>> S | {'mmmm', 'xxxx') 

('ssss', 'aaaa', 'pppp', 'mmmm', 'xxxx'] 
>>> S & {'mmmm', 'xxxx') 

{ ` mmmm' ) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОООО800000000РУєпоп 3.0000000000000000000000000000000 
ПО0000000000000000000000001400020000000000000000000 
О00000000000000000000000000000000000000000000#0000 


0000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
Пве ПП Псоһесаоп ДДОДОДО000000ОсоПескіоп ИП 
D0000setD000000000000000000000000list00000000 

Sod: L = |4, 2, Wy 8 2, %, 5] 

>>> set(L) 

PEL 2, 3, Ay 5] 

>>> L = list(set(L)) # Remove duplicates 


55. L 
[5 25 35 4&4 5] 


О00000000000000000000000000000000000000000000240 
ОДЗОбО000000000000000000000000000000000000000000000 
ОДООООО00000000000000000000000000000000000000000000 


ОООООО000000000000000000000000000000000000000000 
ОДООО0000000000000000000000000000000000000000000000 
ПООООООООРУ Поп 3.0000000Python 2.60005е 00 

»»» engineers - ('bob', 'sue', 'ann', 'vic') 
>>> managers = ('tom', '5џе') 


>>> 'bob' in engineers # Is bob an engineer? 
True 


>>> engineers & managers # Who is both engineer and manager? 


{'sue'} 


>>> engineers | managers # All people in either category 
VIE p '"suüe', “ТОШ „ "боб", "апп 


>>> engineers - managers # Engineers who are not managers 
('vic', 'bob', ‘ann'} 


»»» managers - engineers # Managers who are not engineers 
('tom') 

»»» engineers » managers # Are all managers engineers? (superset) 
False 

»»» ('bob', 'sue') « engineers Are both engineers? (subset) 

True 


>>> (managers | engineers) > managers # All people is a superset of managers 
True 


»»» managers ^ engineers # Who is in one but not both? 
{'vic', 'bob', 'ann', ‘tom'} 


»»» (managers | engineers) - (managers ^ engineers) # Intersection! 
{'sue'} 
ОРУСпопПООООООООДОО00О00О00О00000000000000000000000000 
U080UUUUPython 3.000000000000000000000000000000000 


000 


UUPythonUUUUUUUUUUUboolU0000000000000UTrueUFalsebUb 
ОД0020000000000000000000000000000000000000000000000 
0000000 


Python0UU000000000000000U000UboolUUUUTrueUFalseUUDUU 
UTrueUFalseUUU0000000000000000000UTueUFalseUboolUUUUUD 
UUU000U0U0U00UIntUUUUUU000000000UTrueUFalse0000001000UD0 
D00000000000000:0000000DTruedFralseDQOQgDdddd0010000000000 
boolUUUUUUUUUUUUstrUreprUUUUUUUU 


UU0000000000000000000000000UTrueUFalseUUUUUUUUUU1 
0U0U000UUUUUUUUUUUUUUUUU0U0UU000000while True:U00while 
1:000000000Uflag=FalseUUUUUUUUUUUUU00000000000000000 


UU00000000000000TrueUFalse00000000UUUU100UUUUUUUD 
UUU0UTrueUFalse00000100000U000UUUUUUUUUUUUUUUUUUUUDUD 
О000000000007ғиеПоо0000000000100Руһћоп1Тғие+400050 


»»» type(True) 
«class 'bool'» 
»»» isinstance(True, int) 


True 

»»» True -- 1 # Same value 

True 

>>> True is 1 # But different object: see the next chapter 
False 

>>> True or False # Same as: 1 or O 

True 

>>> True + 4 # (Hmmm) 


UU0000000UPythonUUUUUUUUUUUUU00000000000000000000 
00000000 


0ООоо9рООООРуопроооооооо 1 2707 ]]7andrjerrn i pr] 
0000000000000 


0000 


ОДОДОРУЄпопООООДОООООО00О00000000000000000000000 
ОО00000000000000000000000РуёһпопроО00000000000000000 


О050000000000000000000003итРу(М№ъитегіс Руќћоп) 0000 
РуєпопПДОООДОООО00О0000000000000000000000000105 
АїатоѕПМАЅАЦОО00000000000003итРурРуһопо00000 
C+ +[]FORTRAN[]Matla  ПППОППРУ«Попт JNumPy| | 000000000 
ПОООООО0ОМаЧа  ОПООМ ит РУППООППРУ* Поп nit 


ПОМитРУППИПООВОПОВОСООООООВОС0ОООСОРУ then Py PICIE] 
О00000%еюбоо0000000000000000000000000000000000 
SciPy[III I adn pNumPyrnpap d bd d dd d OP y Во" 000000 
00 


0000 


ОДОДОРУЄпопООДОДООООО000О00000000000000000000000 
ОДОДОО000000000000000000000000000000000РУспопОДО0О 
000000000000000000000000000 


UUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU0000000UUU0000000UUU0U0UPythonDDOUUUUUU0000UUUUU00DD 
UUUUUUUUUUUUUUUUUUDU 


0000 


1.PythonQ0002*(3+4) 000000 
2.Python[]TDD2*3- 4000000 
3.PythonUUUU2+3*4000000 
4.]0000000000000000000000000 
5.0001+2.0+30 00000000 
6.ПППОПООВИООООВОВОО 
7.ОД000000000000 
8.0000000000000000000000000 


9 ОДООД000000000000000000000000000 


0000 


1.00000002.4, 0227 0000000000000000000000 


2.00000020006--40ДООРУЕпоПОООООООООДОООД00000000 
0005-2000000000000000000000000 


3.000000140024-12000000000000000000000 


4.ПООООРІ000000000000плає оророробордобобро00000 
import плає'ДООплає й аг М)ДДДООД0О000000000000Хее20)) 
О0000ром(Х,2)000000000000000000000000.5000000Х**. 500 


5 ОДООД0000000000000000000000000000000000000000 
00000000 


бап Му000плаєй «гипс СФ)Д00000000000го0к па (МОаїді 000 
О0000000000плаєй Йоог(М)000ЙосгОО000000000000000000 
00 


7.Поак(рДО000б00000000000000000000000000000000 
Python 3.0()/QU000000000000000000 000000000000 00000 


8.П000осє1)0ћех()000000000000000000000000%000000 
О0000000000Руќһоп 2.6[]Python З.О006іп()00000000000000 
ОО00%ОО0000000000000000000000000000 


9.іп(5,раѕе)008000000000000000000000000000000080 
1602П0баѕеђ000емаі(5)00000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


060 000000 


О000000Руєпопр000000000Руєһопро00000000000000000 
О00000000000000000000000Руёпопо00000000000000000000 
ОО00000000000000Руєһпопро00000000000 


О000000000000РуєһопО000000000000000000000000000 
О00000000000000000000000000000000000000000Руһопо00 
000000000000000000000 


UUUUUUUUUUU 


UUUUUUUUUU00000CUC++UavaUUuUuUUUUUU00000UUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
ПОба = 30 ПРУПойПППООООООООООВОСОООООРУ Ао" 000а0000 


UU0000000000000000PythonUUUUUU00000UPythonUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
000000000000000000000000000000000 


0000008 


UU0000000000000000PythonUUUUU00Ua=30UUUUUUUPython 
UaUUUUUUUUUUUU00000a0UUU0U00000000000000000PythonDD 
00000000000000000000000000 


0000 


UUUUUUUUUUUUUUUaUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
О00000000000Рупопро000000000000000000000000000 


0000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000000000000000000000000 


0000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О00000000000000000000000000000000000000000000000000 
0000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДОООО00000000000000 


>> a = 3 


О00000000РућопрО000000000000000000000000Руһопр 
0000000000 


1.000000000030 
2.UUUUUUa00000UUUUUUUU 
3.0000000030000 


000000006-1000000Руєһоһп0000000006-10000000000000 
О0000000000000000000006-100000000000000000000000000 
000000000000000000000000000000000000000000000000 





变量 名 引用 WR 


PELLI" 


“..... 





П 6-1 О000000000а=зроопарооозоооооооовооооооооооо 
000(0000000003000)00000 


UPythonUUuUuUUUUUUUUUUUUUUUUU00000000000000000000 
000000000000000000Python0000000000000000000000000 
0000000000000000 





UUUUUUUUUUUUUUUUUUUUUUUDUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUU 


О00000000000000000000000000000000Руєһопо00000000 
ОООО000000000000000000000000000РУСпОПОДОООООООООО00 
ООД000000000000000000000000000000000000000000000000 
ОДООООО0000000000000000000000000000000000000000 


ОДООО0О000000000000000000000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
ОДООООО0О000000000000000000000 


[1 1060000000000000РуУ ой 00000©000000000000000000000 
00000000000000000000000000000000000000000000000000 
UU00UUU00UUU000UU000U0000U000UU000UU0U0CUU00UBug000UU 
РуєпопО0000С0моіа0000000000000000 


UUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


>>> а = 3 # It's an integer 
>>> a = 'spam' # Now it's a string 
>>> а = 1.23 # Now it's a floating point 


ПООБООРУ Ной n pa an аООДОДОООООДОООД00000000 
ОО00000000000С0000000000000000000000а='ѕрат'Пә0000 
UUUUUUUUUUU 


UUUU000UPythonUUUUUUUUUUUU0U000000000000000000DD 
UUUUUUUUUUUUUUUUUUUaDUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
пропарооооооооооооооооовооооообРу«опрроооооооооооо 
UUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ПООБООЗОООБОЗОВООООО000ОРУ В ой" 000000000000000000 
Dine n annm I spam" Dann n ppm pn 
strUUUUUUUUUUUUUUUUUUUUUUUDU 


UUPythonUuUuUUUUUUUUUUUUUUU0U000000000000000000DD 
О05000000000000000000000000000000Руёһпопро00000000000 
О000000000Руєћопро000000000000000 


ПОООООООО00000000000000000000000000000000000000 
00000000000000000000000000000 


000000 


UUUUUUUUUUUUUUa0UUUUUUUUUUUUUUUUUUUUaUUUUUUUUUUUD 
О0000000000000000000300000000 


3 
"брат" 


>>> a 
>>> a 


UUU00UPythonUUUuUuUUUUUUUUUUUUU00000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUxUUUUUUUUUU 


>>> X = 42 

>>> x = 'shrubbery' # Reclaim 42 now (unless referenced elsewhere) 
>>> X = 3.1415 # Reclaim 'shrubbery' now 

»» x = [1, 2, 3] # Reclaim 3.1415 now 


0000х000000000000000000000000000000000х%00000000 
000Ру ой III III! 


UU0000000000000000000000xUUUUUUUUUUUPythonDOOUUUDU 
UUU000000000000 shrub bery ‘(0004 20000000000 0000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUPythonUUUUUUUUUUUUUUUUUU00000000000000000000 
000000000000000000000000000000000000000000000000 
0000000000х%0000000000000000000000000000000000000000 


000000000000000000000000000000000000000000000000 
ПППИПППРУ then 00000000000000000060<-++1000000000000 
00000000 


0UU0000000UPythonUUUUUUUUUUUUU00000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДОЗОрО008О0000000000000000000000000000000000000000 
ОДД000000000000000000000000000000000000000000000000 
00000000 


DIDUPythonnnnnnm nm ythenrnnnns enn m nm 
UUPythonDUO0UUUUUU00000UUCpythonUythonDIironPythonDUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDO 
UUUUUUUUUUUUUUUD 


>> b = a 


ОДО00000000006-2000000000000000000РУСПОПООДОБОГО 
аб Ор000000000000000000000000003000БбО00000000000000 
0UU0000UaUb0UUUUUUUUUUUUUUUUUUUUUUUUU000UPythonUUUUUU 
U 一 一 LUUUUUUUUUUUUU 














0 6-2 0uuuuUub=a0UUU0UUUUUUUb000030000000000000000 
[0000000000000000000000000000003000 


0000000000000000000006 


>>> а 
>>> b 
>> а 


3 
а 
"брат" 


О0000РуёһопО00000000000000000000000000%рат'00 
ППаоооо0000900000000000000060006000000000—=0030000 
0000006-3000 

















П 6-3 00UUUUuuUa= spam UUU0000000UaUUUU00000 spamD 
О00000000000000000006000000000300000000000000003000 
0000Са00060000000 


ПППИПППОПП spa m'DOBn ann pa bn gb p d ad pO d D а0 000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


>>> а = 3 
>>> b = а 
>> a = a + 2 


UU00000000000UPython0UUUa0UUUU30Ub000a000000006-20 
UUUUUUUUUUUUUaUU0UUUUUUUUUUUUUUUUUUU>UU00 + "0000000 
[000000000600000000000000000003000000040000000000000 
ОДОО00000000000 


ОООО00000000000000000000РУСпоОПООООООООООДОДОДОЮ 
ОДООООО00О0000000000000000000000000000000000000000000 
ОДОООО000000000000000000000000000000000000000000000 
ОДООООО0О00000000000000000000000000000 


ОО00000000 


ОДООО0О000000000000000000000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
ОДООООО00000000000000000000000000000 


ОДООО00000000000000040000000000000000000000000000 
ОДООООД0000000000000000000 


(2, 3, 4] 
L1 


»»» L1 
»»» L2 


г10000000020304000000000000000000000000000011010 
ПО02000000110000000000000000000000000000000000000000 
О0508.20:20000000000000000000апюп00006-20000000000000 
0000000000 


>>> [1 = 24 


Е10000000000000е2000000000000000000000000000000000 
UUUUUUUUUUUDUDU 


»»» L1 = [2, 3, 4] # A mutable object 

>>> L2 = L1 # Make a reference to the same object 
>>> L1[0] = 24 # An in-place change 

>>> 11 # Ll is different 

[24, 3, 4] 

»»» L2 # But so is L2! 

[24, 3, 4] 


UUUUUUUULIUUUULLIUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOUDUDU 
ООООО0000000000000000000000000000000000000120000000 
UUUUUU0000000000UUUUUUU00000UUUUUUUUUUUL200000UUUUUL1 
О0000000000000000000000020000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
П000000000000РУ оп 000000000000000000000000000000 


UUUUUUUUUcopyUUUUUUUUUUUUUUUUUUUUUUUUU040UU07ZUU0UUUUU 
0000 


»»» L1 = [2, 3, 4] 
>>> L2 = L1[:] # Make a copy of L1 
>>> L1[0] = 24 


»»» l1 

[24, 3, 4] 

»»» L2 # L2 is not changed 
[2, 3, 4] 


000061000000е20006200001190000009000000000000000 
000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О00000Х.сору()00008000000000000соруоо0000000000000000 
00000000000000000000000000000000 


import copy 
X = copy.copy(Y) # Make top-level "shallow" copy of any object Y 
X = copy.deepcopy(Y) # Make deep copy of any object Y: copy all nested parts 


ОДД000800090000000000000000000000000000000000000 
О00000000000000000000000000000000Руєһопо00000000000 
О0000000<аѕ$П00000000000000000000000000000000 


000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


42 
'shrubbery' # Reclaim 42 now? 


>>> X 
>>> X 


ООРУЕПОПОООООООДОООДООДОВОДОДОДОООД000000042000000 
О00000000000000000000000000000000000000000420000000 
000000000000000000000000000000000000000000000000000 


О0000Руёћоп00000РуёһопО0000000000000000000000 
0000000006 


>>> L = [1, 2, 3] 
>>> M = L # M and L reference the same object 
>>> L == M # Same value 


True 
>>> L is M # Same object 
True 


00000000“ = е ДОД" О0000000000000000000000000Руёһоп 
ОООД000000000075000" ОО00000000000000000000000000000 
О001гиеПО0000000000000000 


О00015000000000000000000000000000000000000000000 
UUU000U000000000000000UFalse00000000000000000000 


>>> L = [1, 2, 3] 


>>> M = [1, 2, 3] # M and L reference different objects 
»»» L zz # Same values 

True 

>>> Lis М # Different objects 

False 


ОДООО00000000000000000 


»»X 
>> Y 
»»X 
True 


42 
42 # Should be two different objects 
Y 


»»» X is Y # Same object anyhow: caching at work! 
True 


DOBDIODUXUYDBU- =00000000000000050000000000000000000 
D000000000000000000000000000D00000g'isD000XDOYD00000000 
000 


О00000000000000000000Руєһопо00000000000005у$0000 
getrefcount{Q000000000000000! BLE ©9100000001(000000000 
008 37 000000000000! 2 -ЕООДОО000000 

>>> import sys 


>>> sys.getrefcount(1) # 837 pointers to this shared piece of memory 
837 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О000000000000000000000000000000Руєћоһпроо00000000000 


00000000000 


UUUUUUUU 


О00Руєһпопо000000000000000000000/0000000000000000 
LIBDBBBBBDBBBDBBES 00000000000000000000000000000000000 
0000000000000000000000000 


UUU0U00000000000000000000000000UUUUUUPythonDDODD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUU000000000000Ufor000000000000000U0UUUUUUUUUUUUUUUU 
Python0UU00000000000000000000UUUUUUUUUUUUUUUUDUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
Python0U000000400UU0U0U000000000000000000000000UPython 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUD 


0000 


О00Руєпопо00000000РуёһопрО000000000000000000000 
О050000000000000000000000000Руєопоо0000000000000000 
О05000000000000000000000000000000000000Руєһопо000000 
UUUUUUUU 


ОООРУЄпоПООООООООО0О000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
0----000000 


0000 


1.00000000000000А0000000 


А = "spam" 
В = А 
В = "shrubbery" 


2 .ПО000000000000А0000 


А - ["spam"] 
В = А 
В(0| = "shrubbery" 


3 ОООООАООООО 
А = ["spam"] 
В = А[:] 


B[0] = "shrubbery" 


0000 


1.П0А0000"ѕрат"ОО00008000000"5һгиррегу"О00000000 
ОВООО00000000000000А0ВО00000000000000000000"рат"р 
О00Руєпопо000000000000000000080000000000А000000000 
0000008 =B +'ѕһгибрегу'ПОО00000000000000000000000000 
ОО000000000000800000000000000000000000000000000000 
00 


2 ОДАОДОООЇ "shrubbery" ІДОДООООООДОООДОАОООООВОДОГО 
ОО0000000000000000000000000080000000000000000000А0В 
ООО000000000000000А00000 


з.П00АО00000"ѕрат"І000000000000000800000000000 
ВОоО05000000000000000000000000000000000000000Руһћоп 
О0000000 = =В00001500000000000000080000000000000А000 
000 


0170 ШП 


D000000000000000000Python000 一 一 000000000000000000 
ООООО0000000040000000000000000000000000000000000000 
0000 


000000000000000000000000000000000000000000000000 
UU00000UUUUUUUUInternetUUUPythonDUO00UUUUUU00UUUUUUUD 
UUU000000000000000UnicodeD 


О000000000000000Руєһопо00000000000000с0000000000 
О00000000000000000000000000000000Руєһопо00000000000 
О0000000000С0000000Руєћопрособ0000000000000000000000 
000000000000000006 


UUU0UPythonUUUuUuUUUUUUUUUUUUU00000000000000000000 
0000000000000000000000000000000000000000000000——00 
ОДООООО000000000000000000000000000000000000000000000 
0000 


07-100000000000000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 


ОООДО0О00000000000000000РУспопОДОООООДОДОО00000000 
ОДОДООО0О0000000000000000000000000000000000000000 


表 7-1: 常见 字符 串 常量 和 表达 式 
操作 

ds 1i 

s= "spam's" 

$ = 's\np\ta\xoom' 

ç = "wn ини 

s= r'\temp\spam' 

S = b'spam' 


s = u'spam' 


51 + 52 

5; Ж З 

s [i] 

$ [153] 

len(s) 

"a %s parrot" % kind 

"a {0} parrot".format(kind) 
.find('pa') 

.rstrip() 


іл 


іл 


wm 


.replace('pa', 'xx') 
.Split(',') 
.isdigit() 


іл 


Uu 


- lower() 


м мл 


.endswith('spam') 
'spam'.join(strlist) 
S.encode('latin-1') 
for x in S: print(x) 
"брат" in 5 


је * 2 Tor c in 5] 


кк. |  , 


解释 

空 字 符 串 

双 引 号 和 单 引 号 相同 

转 义 序列 

三 重 引号 字符 串 块 

Raw 字 符 串 

Python 3.0 中 的 字 节 字符 串 〈 参 见 第 36 章 ) 
仅 在 Python 2.6 中 使 用 的 Unicode 字 符 串 (参见 第 36 
тк) 

合并 ， 重 复 


索引 ， 分 片 ， 求 长 度 


字符 串 格式 化 表达 式 
Python 2.6 和 Python 3.0 中 的 字符 串 格式 化 方法 
字符 串 方 法 调用 : 搜索 
移 除 空格 

TER 

用 展位 符 分 隔 

内 容 测试 

短信 息 转 换 

结束 测试 

ЖАЯ 
Unicode 编 码 等 

和 迭代， 成员 关系 


ПОООБОООБОООВООРУ then rr inre nmm ma] m an Dnm] ad n d D dn 
UUUUUU00004UUUUU0000000000UUUUUUUXMLUUUU00000360000 
ОДД000000000-2000000000000000000000000000000000000 
О000000000000000000000Руєопоо000000000000000000000 
О0000000000Руєһопро00000000000000000000000000000000 
ОДООООО0000000000000000000000000000000 


О00000000000000000000Руєһопо00000000000000000000 
О00000000000050000000000000А5СІІПООО000000Руєһопро00 
О00000000000000000000000000Руєһопро000000000000000 


UU000000000AsClNIUUnicodeUUUUUUUUUUPythonUUUUUUUUUD 
000000000000000000000 


‘Python 3.0000300000000$009гп!исоаепПпА$СИПИП00 
руєеѕЂОО000000000000006буѓёеаггаурруќеѕ000000000 


‘Python 2.6 ППигписод9ейПП ОУ гисоаей 00 $0 0000800000 
00000 


БутеаггауПППРУ{Поп 2.6UUUUUUUUUUUUUUUUUUUUUUUUUUDUD 
О00000000Руёћоп З.О00000000000000000000000000000 
ОпісоаерООО0000000000000000000000000000003600000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU36UUUUUU00000UUUUUUUUU000000000UUUUUU0000000UUUUUUU 
Python0UU0000000000000 


О0000 


О000000Руєһпопо0000000000000000000000000000000000 
000000000 


TIED spam. 

UUUU spa m 
‘0000’"...зрагп...""',"""...брат...""" 
‘QUO00"s\tp\na\oOm" 

‘Вам ППОПг"САпем\е${.5рт" 

‘Python З.ОППВугеГ 000036000 6"$р\хО1ат' 


«ДОРу поп 2.69000UnicodeQQ000003 6000 
u'eggs\u0020spam' 


О00000000000000000000000000000000000000036000000 
000000000000000000000 


00000000008 


UPythonUUuUuUUUUUUUUUUUUUUUUUU00000000000000000000 
UUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000 


>>> 'shrubbery', "shrubbery" 
('shrubbery', ‘shrubbery’ ) 


00000000000000000000000000000000000000000000000 
000000000000000000000000000000000 


>>> 'knight"s', "knight's" 
('knight"s', "knight's") 


ПППРУ ой papam pa bn dg adn a n dp dd d +00 
О0000000000000000012П000000000000000000000000000000 


»»» title = "Meaning " 'of' " Life" # Implicit concatenation 
>>> title 
‘Meaning of Life’ 


О000000000000000000000000000000000Рупопр0000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


>>> ‘knight\'s', "knight\"s" 
("knight's", ‘knight"s') 


00000000000000000000000000 


00000000008 


000000000000000000000000000000000000000000000000 
0000000000000000000000000 


[0020000000000000000000000000000000“\”00000000 
00000000000000000000000000000000000000000000000000 
000000000000000000000000000000000 


>>> $ з ‘a\nb\tc' 


UUUUUU Nn" DBDUBDUU- — Bn d m ma p m n d pO AS (ИОВ 
01900000000000"\е'"0000000000000000000000000000000000 
[0000000000000рги "0000000 


>>> 5 
‘a\nb\tc' 
>>> print(s) 
a 

р с 


ОООО000000000000000000000001епрорробророоообр0000 
0000000000000 


»»» len(s) 
5 


D0000000000000000000DASCIl апроооооооообазсн 50000 
О000000000000000000000000000000Руєћопроо00000000000 
О0000000000Руєопр000000000000007-2000 


07-2: CREBISURHL NE 


转 义 意义 
\newline 忽视 (连续) 

\\ KEHL (保留 \) 
\' 单 引 号 《保留 " ) 
e 双 引 号 (保留 ") 


7-2: ЗАВЕРЕ (Ж) 


转 义 意义 

\b 倒退 

Wf 换 页 

An 新 行 (换行 ) 

ут 返回 

\t 水 平 制 表 符 

\v 垂直 制 表 符 

\N{id} Unicode 数 据 库 ID 

\uhhhh Unicode 16 位 的 十 六 进 制 值 
NUhhhhhhhh Unicode 32 位 的 十 六 进 制 值 * 
\xhh 十 六 进 制 值 

\ooo 八进制 值 

\о Null (不 是 字符 串 结尾 ) 
\other 不 转 义 (保留) 





а: \Uhhhh... 转 义 序列 带 有 八 个 十 六 进 制 数字 (h) ; \u 和 \U 只 能 使 用 于 Unicode 常 量 之 中 ， 


000000000000000000000000000000000000000000000000 
0000000000000000000000000 


>>> $ = ‘a\Ob\0c' 
>>> 5 
‘a\x00b\x00c' 
>>> len(s) 

5 


OPython 0000000000 opa pd anm m D Py the nni int 
ОООД000000000000РУСПОПООООООООВОДОДОООД0О0000000000 


00000000----00000202000000000000000З0000000000 


>>> 5 = '\001\002\х03' 
>>> 5 

' ANXO1* x02 x03 ' 

»»» len(s) 

3 


О00Руєһопо00000000000000000000000000000000007-20 
ОО0000000000000000000000000"ѕрат"ОО0000000000000000 
00000000000 


>>> S = "s\tp\na\xoom" 
>>> 5 

'5\фр\па\х00т' 

»»» len(S) 

7 

»»» print(S) 

5 р 

а т 


ПШППРУ оп 000000000000000000000000000000000000 
00000000000000000000000000000000000000090000000000 
000 


00000 7 -2 B0] rp ann pan Pythen n ipaam dg pm mn Da n d n "V" THI! 
ОДООД000000000000000 


>>> X = "С:\ру\сойе" # Keeps \ literally 
>>> X 

'С:\\ру\\соае' 

>>> len(x) 

10 


QOO00007 -2 0000000000 0000000000000"? 0000000000000 
DEBDBBBBBUBDUHOW 037 BBIBUBUBU w QU 0 
rawUUUUU 


[11000000000000000000000000000000000000000000000 
openp00000b000'rb'Q'wb'0000Python 3.00000000000000 
bytesUUUUU000000000000000UPython 2.600000000UUUUUstrb 
[000000090000000$ги<0000000000000000000000000360000 
0000000000000000 

[2 0000000000000000000000000000000000000000000000000 
00000000000 


гамп пп 08 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU000000000000000000000000000000UUUUUUPythonDDOOUOUUUDU 
ОДООДО000000000000000 


тућје = open('C:\new\text.dat', 'w') 


ООД000000000САпемудрООвехі аа ПОО0О00000“\и" 00000 
ОООД00000073200000000000000000000000000000С2: (00)еми (0 
00) ехе.Ча 0000000000000 


UUUUUrawDUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU000000000000PythonUUUUU00000000000000000000000U0UU 
О0000000%іпаомѕ 000000 


myfile = open(r'C:\new\text.dat', 'w') 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


myfile = open('C:\\new\\text.dat', 'w') 


ППППППППППППППППППППРУ tee n i inim a] m rm n m 


>>> path = r'C:\new\text.dat' 


>>> path # Show as Python code 
"C:\\new\\text.dat’ 

>>> print(path) # User-friendly format 
C:\new\text.dat 

>>> len(path) # String length 


15 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU00000000000000000000000000000000UUUUUUUUUUIenDDD 
ОДООООД000000000000000000000000000000000000000000000 
ОД00000000000000150000 


ОДОМУ паом'500000000гам ОДОООООООО0О00000000004000 
UUre00000000000UPython000000WindowsUUNIXUUUUUUUUUUDUD 
UUU00UUPythonUUuUUUUUUUUUUUUUUUUUUUDUD 
ПП C:/newy/text.dat'UU000000000UUUUUUU00WindowsUUUUUraw 
0000000006 


UUUUUUUUUUUrawUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUr ”OOUUUU0UUUUUUUUUrawb 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUrawUUUUUUUUUUUUUUUUUUU 
DD" 3b Nee wW 2-1 БОДОДО0000007 Wn b\te'+ \\)00000гам00 
UU0000000000000000004 емесм ')ОО0Ооороооооооовооооо 
000000з00000 


ОО0000000000 


ОООО00000000000000000000000000пам ОПОДОРУЄВОПОДОГО 
ОДООООД000000000000000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
D000000000000000000000000 一 一 DQPython0Q000000000000000 
UUUUUUUUUUUUUUU 


>>> mantra = Always look 
. on the bright 
. side of life. 

>>> 

>>> mantra 

‘Always look\n on the bright\nside of life.' 


ООО000000000000000000000000000000...01рЕЕП0000000 
О000РуєһопрО000000000000000000000000000000000000000 
ОДА ОДООООДОО00000000000000000000000----ОО0000000000 
ОДОДОО0000000000000000000000 


»»» print(mantra) 
Always look 

on the bright 
side of life. 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UHTIMLUxMLOUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


0000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000 
ОДООО0000000000 


X = 1 


import os # Disable this code temporarily 
print(os.getcwd()) 


Y = 2 


О0000000Руєпопро00000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
ОДОДОРУЄпопПОДОООООООО00О0Д0О000РУСПОПОДООООООООО 


UUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU000000000000000000000000Python0000000000000 


OOOO 


ООРУЕпоПООО0000000007-100000000000000000004--00000 
ОДО00000"00000000 


% python 

»»» len('abc') # Length: number of items 

3 

>>> ‘abc’ + ‘def’ # Concatenation: a new string 
'abcdef' 

ху» "МІГ" FA # Repetition: like "Ni!" + "Ni!" + ... 
"мі Мі! Мі! Мі! ' 


000000000000000000000000000000000000000000000 
UUU000000000000000000000000Python00000000000000 
Рублопроооовоооооооооооооооо ^ aadnatrennm manna 
0000000006 


ООО0О0000000000000000000000000000000000800000000 
ОДОД00000800000РУкРОПОДООО 


»»» print('------- ...тоге... ---') # 80 dashes, the hard way 
>>> print('-' * 80) # 80 dashes, the easy way 
000000000000000000000000000000000000000000-0%0 
Руйоп000000000000000000000000000000000000000000 
ООРУФПОПОДОСО--ОДОДОООООДОДО'абс'--900000000000000900 
0000000 


0U007-100000000000Ufor000000000000000000UInUUUUU0DD 
UU000000000000000000000000000000Uin0000000000 
str.find ()OOU00000000000000000000000 


>>> myjob = "hacker" 
>>> for c in myjob: print(c, епд=' ') # Step through items 


hacker 

»»» "k" in myjob # Found 

True 

»»» "z" in myjob # Not found 

False 

»»» 'spam' in 'abcspamdef' # Substring search, no position returned 
True 


forUUUUUUUUUUUUUUUUUUUUUUUU00000000000000000000 
UUUUUUUUUUUUUUUcUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00007-100000000000000002400020000000000 


LLIDCDBDUBDHDUUHDPythen npa adn da dn a dd p | d b | 
OOOPython 0000000000000 000000 Pythencnnaa anam pm p 


ООООО0000000000000000000000000000000000000000000 
PythonUUU000000000000UUUUPythonUUUUUUU00000000000000 
UUUUUUUUUUUUUUUUUUUUUUU 


00000 


ОООО00000000000000000000000000000000РУСПОПООДОГ 
ОДООООО000000000000000000000000000000000000000000000 
0000000006 


ПППСППППППРУ о" 000090000000000000100600000 
Руйой00000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ПП 

>>> 5 = "брат" 

>>> 5[0], S[-2] # Indexing from front or end 
Cra dy) 

зу» 514221, Sits], S| 2-2] # Slicing: extract a section 
('pa', 'pam', '5ра') 


О0000000000000000000000000500000000000000005[010 
ООО00000000000000000000075"0,.0051-2 100000000000020000 
0000000000000(4+(-2))000Ј7000000000000007-100° 0 





[开始 : 结束 ] 
索引 值 指 的 是 刀 要 在 哪里 “ 切 下 - 


0 1 2 % 44 
Lot 1 

9099095000 
[: 1 


默认 值 为 序列 的 开头 和 结尾 











П 7-1 000uuuuUUU0000000000000000UUUUUUUUU000000D0 
О-100000000000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000000000000000000000000 


UU00000000000000000000000000000U0000UUUUUUPython 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
О00000000000000000000Рупопро0000000000000000000000 
О000000000000000000000000000000000000000000000000 


О00000000000005(1:310000001020000000000000000000 
О000000000300000000000005[1:Ј00000000000000000000000 
О0000000000000000000000005[:-11000000000000000000—— 
000000900-10000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00000000000000000000000000000000000000000 


"ОДО05ГИО0000000000 


一 UUUUUUUUU0D0 


- ОДОО000000000000000000 


—5[01000000000 


--51-21Д0000000000005Пеп(5)-2100000 


"DUrsti:j np pan pa 


一 UUUUUUUUUU 


—0000000090000000000000000 


--5П1:3100000002000000000000030000 


--ӘГ 10000000 2000000 0000000000000 


—ST:3 JOOO0000 000000000003 000000 


—5[:-11000000000000000000000000000 


—5[:10000000000000000000000005000 


00000000000000000000000000000000000000000——000 
ООД000000000000000090000000000000000000000000000000 
ОДОДООО000000000000000000000000 


ОДОООО000000000000000000000000000000000000000000 
00000000000 


00000000000 


UPython2.30000000000000000000000UUUUUUUUUstridebUb 
UU000000000000000000000000000X[LJ:KIOUO00 “00XD0000000 
UUUIUUUUU-IOUUKUUUUUU UUU000 一 一 KUUUUI0UUUUUUUUUUUUDU 
0000000000000000000000000000000000000000000000000 
00000 


000х[1:10:21000Х00000109000000000000000000000010 
З0507090000000000000000000000000000000000%(::2100000 
000000000000006 


»»» S - 'abcdefghijklmnop' 
»»» S[1:10:2] 

'bdfhj' 

>>> 51::2] 

'acegikmo' 


О0000000000000000000"һћео"[::-11000000000"еһ"—— 
О000000000000000000000000000-2000000000000000000000 
UUUUUUUUUUUUUUUUUUDU 


>>> S = 'hello' 
>>> 5[::-1] 
'olleh' 


О00000000000000000000000000000005[5:1:-1100000000 
02050000000000504030200000 


»»» S з 'abcedfg' 
»»» S[5:1:-1] 
'fdec' 


О0000000000000000000000000000000000Руёһоп000000 
00000000000000000000000000000000000000000000000000 
00097000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000000 


>>> '5рат' [1:3] # Slicing syntax 
'pa 
»»» 'spam'[slice(1, 3)] # Slice objects 
"ра 
»»» 'spam'[::-1] 
‘maps’ 
>>> 'spam'[slice(None, None, -1)] 
'maps' 
ОД0000000 


ОДООООО000000000000000000000000000000000000000000 
ОДОД0000000000000000000000000РУСпоПОООООООДОДОД00000 
ОДООООД000000000000000000000000000000000000000000000 
ОДООООО0000000000000000000000000 


О00000000000000000000Руєһопо00000000000000005у50 
UUUargvUUD 


# File echo.py 
import sys 
print(sys.argv) 


% python echo.py -a -b -c 
['echo.py', '-a', '-b', '-c'] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000000005$у$.ага\/[1: ЈООООООООГ -а",-6",-с "0000000 
000000000000000000000 


ООДОО000000000000000000000000000х200000000000000 
О00000000000001ітег:-11000000000000000000000000000000 
ПООО000000000000000000000000000000000000 


О000000000000000000001їпе.гѕёгірооооб000000000000000 
00000000000000000000000000000000000000000000000000 
000 


[1 1000000000000000000000000000000009000000000000-10 
ОДОРУЄФПОПпООДО00-00000000 


000000 


РУЄпопПДОООДОООО0000000000000000000РУСПОПОДОДОООП 
ОДОООО000000000000000000000000000000000 


>>>"42" + 1 
TypeError: cannot concatenate 'str' and 'int' objects 


ОДО0000000--00000000000000000000000000000000000 
UUPythonUUUUUUUUUUUPythonD00UUUUUUUUUUUUUUUUUUUUUUD 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


»»» int("42"), str(42) # Convert from/to string 
(42, '42') 
>>> repr(42) # Convert to as-code string 


42 


і ОООООО000000500000000000000000000000000000 
О0000000гергоо00000000000000Руһоп 3.0000000000000000 
000000000000000000000000000000000000000000000000 
ргіп 10000000000000000000 


»»» print(str('spam'), repr('spam')) 
('spam', "'spam'") 


UUUUU2>0U UUUUUU 0000“ зе гер ETE 0000000000000 
[0000017458 npa br 


000000000000000000%00000000000000000000000000 


>>> $ = "42" 
»»lIs1 
>>> 5 + 1 


TypeError: cannot concatenate 'str' and 'int' objects 


>>> int(S) + I # Force addition 

43 

»»» S * str(I) # Force concatenation 
' 421' 


ОДООО0000000000000000000000000000 


»»» Str(3.1415), float("1.5") 
("3.4415") 45) 


»»» text - "1.234E-10" 
»»» float(text) 
1.2340000000000001е-010 


О00000000000000ема000000000000Руһпопо000000000 
О000000000000000000000іпоаєОО0000000000000000000 
0000000000000000000000000000000000000050000000000 
0000000000000000000000000000000000000 


0000000 


О0000000000000000000000огапоо000000А5С108— 0000 
О00000000000000000000000000сһ0000000000000А5СІП00 
0000000006 


>>> ord('s') 
115 
»»» chr(115) 
"и 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


»»» 5 = '5' 
= chr(ord(S) + 1) 


~ 
~ 
№ 
л 
1 


chr(ord(S) + 1) 


[00000000000000000000000009570000000000 


>>> int('5') 

5 

>>> ord('5') - оха('0') 
5 


ООО0000000000000000000400000000000000000000000 
ОО000000000000000000000000000000000002000000000000 
00 


>>> В = "1401" Я Convert binary digits to integer with ord 
>> Із 0 
>>> while В != '': 

I = I * 2 + (ord(B[0]) - оха('0')) 

B = B[1:] 


»»I 
13 


ООД001001000000200000000000000000000000000000500 
О00000іпіббіпПРуєпоп 2.60Python 3.00000000000000000000 
0000000000000 


>>> int('1101', 2) # Convert binary to integer: built-in 
13 

>>> bin(13) # Convert integer to binary 
'0b1101' 


ППОООООООБОРУ Вой 00000000000 


00000 


UU 000007 0О000000000000000000000000000000000000 


>>> 5 = 'spam' 
>>> $[0] = "Х" 
Raises an error! 


0000000РуУ en Tr adm n imp a ba |n dna d dd Od Od m ad OCC 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


>>> 5 = 5 + '5РАМ!' # To change a string, make а new one 
$9» 75 

'spamSPAM! ' 

>>> 5 = S[:4] + 'Burger' + S[-1] 

72) S 

'spamBurger!' 


О000005П0000000000000000000000000000000050000000 
ОДО00000000"00"000000000000000004000006000000000000 
000000000000000Огеріасеррро00000000 


>>> 5 = 'splot' 
>>> $ = S.replace('pl', 'pamal') 
>>> 5 


'spamalot' 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
000000000000000000000000000000000000000000-——1000000 
[000000000000000РуУ on 000000000000000000000000000000 
UU0000000000000000000000Python0U00000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


»»» 'That is Xd Xs bird!' X (1, 'dead') # Format expression 
That is 1 dead bird! 
>>> 'That is {0} {1} bird!'.format(1, 'dead') # Format method in 2.6 and 3.0 
'That is 1 dead bird!' 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


0UU0000UUU03600UUUPython 3.0UPython 2.60000000 
bytearray0U000000000000000000000000UUbytearrayDU0000000 
ООД000000008000000000000000000000000000000000000000 
АЅСИО00000000000000000000000000000036000000000оғар 
сһгО00пісодеро00000000000000000 


О0000 


ОДООООО0ОД000000000000000000000000000000000000000 
ОДООООО0000000000000000000000000000000000000000 
РуєпопрО0000000000000000000000000000000000000000000 
ПППППППППРу Поп з.О0000000000000000000000000соип 
UUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
0000 


ППобјесЕ. а трикедрдорооо0О0ОО "ПОовјес TEE Ljettri buter[] 
ПП 
ШШШШЦИП 


UUUUUUUUUUUUUUUUU 000000000000000000000000000000 
0000070 


ОДООООО0ОД000000000000000000000000000000000000 
Руєпопо00000000000000000000000000000000000000000000 
0000000006 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


07-3000Python З.О00000000000000000000000000000000 
Python0UU0000000000000000000UUUUUUUUUUUhelpUPython 2.6 
0UU00000000000000000decodeUUUUUUnicodeUUUUUUUUUUUUDUD 
0003600000пісоаерОО00000005000000000000000000000000 
00000000000000000000000000000000000000000000000 


7-3: Python 3.0 中 的 字符 串 方法 调用 


S.capitalize() S.ljust(width [, fill]) 
S.center(width [, fill]) S.lower() 

S.count(sub [, start [, end]]) S.lstrip([chars]) 
S.encode([encoding [,errors]]) S.maketrans(x[, y[, z]]) 


S.endswith(suffix [, start [, end]]) S.partition(sep) 


S.expandtabs([tabsize]) S.replace(old, new [, count]) 
S.find(sub [, start [, end]]) S.rfind(sub [,start [,end]]) 
S.format(fmtstr, *args, **kwargs) S.rindex(sub [, start [, end]]) 
S.index(sub [, start [, end]]) S.rjust(width [, +111]) 

S.isalnum() S.rpartition(sep) 

S.isalpha() S.rsplit([sep[, maxsplit]]) 
S.isdecimal() S.rstrip([chars]) 

S.isdigit() S.split([sep [,maxsplit]]) 
S.isidentifier() S.splitlines([keepends]) 

S.islower() S.startswith(prefix [, start [, end]]) 


S.isnumeric() S.strip([chars]) 


S.isprintable() S.swapcase() 
S.isspace() S.title() 
S.istitle() S.translate(map) 
S.isupper() S.upper() 

S. join(iterable) S.zfill(width) 


О0000000000000000000000000000000000Руёһоп000000 
О0000000000000000000000000000000000000000000Руёһопр 
00000000000 


ОО00000000000 


ОДООО0000000000000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
000000 


>>> S = 'spammy' 

>>> 5 = 5[:3] + 'хх' + S[5:] 
>>> 5 

'Spaxxy' 


О0000000000000000000000000000геріасер00000 


»»» S - 'spammy' 

>>> S = S.replace('mm', 'xx') 
>>> 5 

'spaxxy' 


replaceUUUUUUUUUUUUUUUUUUUUUUU000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


»»» 'aa$bb$cc$dd'.replace('$', 'SPAM') 
‘aaSPAMbbSPAMccSPAMdd ' 


О0000000гер! асепрооооооооооооооооооооооооооооооо 
UUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000 


UU00000000000000000000000000000U0000UUUUUUUfindb 
0000000000000 


>>> S = 'xxxxSPAMxxxxSPAMxxxx ' 


»»» where - S.find(' SPAM') # Search for position 


»»» where # Occurs at offset 4 
4 

>>> 5 = S[:where] + 'EGGS' + S[(wheres4):] 

395 З 

' XXXXEGGSxxxxSPAMxxxx ' 


fndUUUUUUUUUUUUUUUUUUUUUU0U000000000000-1UUUUUUUD 
ОДОД00000іп0000000000000000000бпа000000000000000 


>>> S = 'xxxxSPAMxxxxSPAMxxxx ' 


»»» S.replace('SPAM', 'EGGS') # Replace all 
' XXXXEGGSxxxxEGGSxxxx ' 
»»» S.replace('SPAM', 'EGGS', 1) # Replace one 


' XXXXEGGSxxxxSPAMxxxx ' 


ОДгеріасероробрОДО0000000000000000000000000000000 
ОООО0000007 replace" D BD 0000 


00000геріасерорОДО000000000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
0000000 


»»» S - 'spammy' 
>>> L = list(S) 
»»L 


[75 р, а, m, m, у'] 


ОДїї500000000000000000000000000000000----0000000 
ОДД0000070070ПО0000000000000000000000000000000000000 
000000 


>>> L[3] = ‘x # Works for lists, not strings 
>>> L[4] = ‘x 

>>> | 

ev р, а, UC s х, y'] 


ОДОО000000000000000000000000000000000000)0і12000070 
О"000000 


>>> S = ''.join(L) 
22> з 
"брахху" 


ОДООО0О000000000000000000000000000000000000000000 
DOU) ein png ba pm gm an ba |n a p n da pn dan ad] dam add d CODO 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


»»» 'SPAM'.join(['eggs', 'sausage', 'ham', 'toast']) 
'eggsSPAMsausageSPAMhamSPAMtoast ' 


UU00000000000000000000000000UUUUUUUUUUUUPython 
3.0UPython 2.60000UbytearrayUU00000036000000000UUUUUUU 
ОО0000000000/00000000000000000000000000000 


UUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 OOUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUU 


»»» line = 'aaa bbb ccc' 
>>> coli = 1іпе[0:3] 

»»» col3 - line[8:] 

»»» coli 

"ааа! 

>>> col3 


"ЕСЕ" 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUU000000000000000000000000UUUUUUUUUUUspIEDDOOODOODD 
UUUUUUUUUUUUUUUUUUUUUUUUUU 


»»» line = 'aaa bbb ccc' 
»»» cols - line.split() 
»»» cols 

| "да: "ВИЛ “есе”! 


ШЕЕ е ШИШИШИ 
UUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
00 


»»» line - 'bob,hacker,40' 
>>> line.split(',' 


['bob', 'hacker', '40'] 
UUUUUUUUUUUUUUUUU 


>>> line = "i'mSPAMaSPAMlumberjack" 
»»» line.split("SPAM") 
["i'm", "а", 'lumberjack'] 


ОД000005рІЇЮООДОО000000000000000000000000000000000 
00000000 


ОО0000000000000 


ОДООООО00000000000000000000000000000000000000000 
00000000000 


>>> line = "The knights who say Ni!\n" 
»»» line.rstrip() 

‘The knights who say Ni!' 
>>> line.upper() 

"THE KNIGHTS WHO SAY NI!\n' 
>>> line.isalpha() 

False 

>>> line.endswith('Ni!Wn') 
True 

>>> line.startswith('The' ) 
True 


UU000000000000000000000000 一 一 00000000UinUUUUUUUUD 
UUU000U0U00UlengthU000000000000000000 


»»» line 

"Тһе knights who say Ni!\n' 

>>> line.find('Ni') != -1 # Search via method call or expression 
True 

>>> 'Ni' in line 

True 

>>> sub = 'Ni!Wn' 

»»» line.endswith(sub) # End test via method call or slice 
True 

>>> line[-len(sub):] == sub 

True 


О000000000000000000ғогтаєО000000000000000000000 
00000000000000000000000000000000000000000000000000 


О00000000000Руєпопо00000000000000000000000000000000 
О00000000һеІр(5.теёћоа)0000000000000005000000000 


О000000000000—==0000000000000000РуһопПгеП000000 
ПО0000004000000000000000000000036000000000000000000 
ОДОО0000000000000хероодроороророоорообобоопо 


ППОООБОСООРУ оп 3.00000 


РУПойПППОППОООООО000 Ру ой p m ab mad n 
string ОДОДООДО0000000000000000000000000000РУбпоп 2.000 
ОДОДОО000000000000000000000000000000000005і3гіна00000 
UUUUUUUUUUUUUUUUU 


ООДОД00000000000000005ігіпа ДОООООО000000000000 
Python 3.0000000000000000000Python000000000000000000 
00008 


D0000000000000Python 2.60000000000000000000000000 
[0000000000005 900000000000000000000000000000%0000000 
UUUUUUUU 


X.method(arguments) 


[000000000$%900000000000000000000 


string.method(X, arguments) 


020000000000000000 


>>> S = ‘atb+c+' 

>>> x = S.replace('+', 'spam') 
>> X 

‘aspambspamcspam' 


[Python 2.6000005&гіпәрооо00000000000000000000000 
О000000000 


»»» import string 
>>> y = string.replace(S, '+', 'spam') 
>>> у 


‘aspambspamcspam' 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
Python0UU000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
Python 3.00U0000000000000000000000000stringUU000000000 
ОООДООО000000000000000000000іпрогедрр000000й'ого0000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUUstringUUUUUUUUPython 3.О0000000000000000000000 
UUUU0000000000000000000000000000UUUUUUUUUUPythonDDD 


D00000000000000000000000DPython 2.6q0000Python 3.000 
UUUUUUUUUUUUUUUUU 


UUUUUUUUU 


О000000000000000000000Руєпопроо000000000000000000 
山 一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДОД00000000000000000000000000РУсРОПООООООДОООО0000 
Python0UU0000000000000000 


000000000 


UUUPythonUUUUUUUUUUUUUUUUUUCOUUU рип "00000000000 
0000000 


0000000000 


ПОРУ оп 2.6[]Python 3.ОПДОДОДОООРУЄОПООООООДОВБОО 
ОДООО0000000000 


ОДООД0000000000000000000000000000000000000000 
РуёпопПО000000000000000Руєһопр000000000000000000000 
00000000000000000000000000000000000000000000000000 
00 


РуєпопООДОДО000000009е000000С000000000000000000000 
ООД0з0000000000000900000000000000000000000000000000 


0000000000%000000000000000000000000000000000000 


0000000 


1.П%ПООООО0000000000000000000000000000000000000 
0%000000%90П 


2.0%00000000000000000000000000000000UUUUUPythonD 
0000000000000000000000000 


О0000000000000001000000000000%а0000"%еаа'0%510 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


>>> 'That is Xd Xs bird!' % (1, 'dead') # Format expression 
That is 1 dead bird! 
UUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
000 


»»» exclamation - "Ni" 
>>> "The knights who say 45!" % exclamation 
‘The knights who say Ni!' 


>>> "Ad 55 Xd you" % (1, 'spam', 4) 
"1 spam 4 you' 


>>> "25 -- As -- Xs" (42, 3.14159, [1, 2, 3]) 
'42 -- 3.14159 -- [1, 2, 3]' 


DUU000000000000000000 NO0000%s000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
000%000000000000000000000000000000000 


0000000000000000000000000000000000000000000000 
[0%$000000000000000000000000000000000000000000000 
[0%$00000000000000000000000000000000000000000%$ 
00000000000 


00000000000000000000000000000000000000000009000 
000000000000000000000000000000000000000 


ОО00000000000 


ООООД00000000000000000000000007-Ф000000000000000 
UU000UCUUUU0000000UPythonUUUUUUUUCUUUUUUUUpmntfDOUUDU 


О000000ргітеООООООООООООО0000000000000000000000000 
О000000%еП%#%Ә0000000000000 


27-4: 字符 串 格式 化 代码 


代码 


意义 

字符 串 〈 或 任何 对 象 ) 
s， 但 使 用 repr， 而 不 是 str 
字符 

十 进 制 (整数 ) 

整数 

无 号 (整数) 
八 进 位 整数 

十 六 进 制 整数 

x， 但 打印 大 写 

浮 点 指数 

e， 但 打印 大 写 
浮 点 十 进 制 
浮 点 十 进 制 
浮 点 e 或 f 

浮 点 E 或 f 


A. Ed, 
чу HEM 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUDUDU 


%[ (name) | [flags ] [width][ .precision]typecode 


07-4000000000000000000%П00000000000000000000000 
О00000000000-000000+0000000000000000000000000000000 
млаєпПрегсізіопПОбОДО000чЧ00000000000000000000 


UU000000000UPythonUUUUUUUUUUU00000000000000000000 
О00000000000000000000000000000060000000000000060000 
0000 


>>> Х = 1234 

>>> res = "integers: ...%d...%-6d...%06d" % (x, x, x) 
»»» res 

'integers: ...1234...1234 ...001234' 


же e 900000000000000000000000000000000%Е 
Le eDim pan m 


>>> X = 1.23456789 
>>> X 
1.2345678899999999 


>>> "Хе | *f | Хе" * (x, x, x) 
'1.234568е+00 | 1.234568 | 1.23457' 


>>> ФЕ' % x 
'1.234568Е+00' 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUstrUUU 
00000 


>>> '%-6.2+ | %05.2Ғ | %+06.14' % (x, x, x) 
'1.23 | 01.23 | +001.2' 


»»» "As" * x, str(x) 
('1.23456789', '1.23456789') 


UU0000000000000000000000000U0*UUUUUUUUUwIdtPD 
preclisionUUUUUUUUUU”%UUUUUUU000000000000000004000 


precision[] 


>>> "ЯР, Х.2Ғ, X.*f' S (1/3.0, 1/3.0, 4, 1/3.0) 
"0.333333; 0:33; 053333" 


000000000000000000000000000000000 


00000000008 


00000000000000000000000000000000000000000000000 
000000000000000000000 


>>> "%(n)d %(x)s" % Ean; "x":"spam"} 
'1 spam' 


UUUUUUUUUUUUnUUUxOUUUUUUUUUUUUUUUUUUUUUUUUUUHTML 
UxMLUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOUDDU 
0000 


>>> reply = """ # Template with substitution targets 
Greetings... 

Hello %(name)s! 

Your age squared is %(age)s 


»»» values - ('name': 'Bob', 'age': 40) # Build up values to substitute 
>>> print(reply % values) # Perform substitutions 
Greetings... 

Hello Bob! 


Your age squared is 40 


UUUUUUUUUUUUUvarsUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
00 


»»» food - 'spam' 

»»» age - 40 

»»» vars() 

('food': 'spam', 'age': 40, ...many more... } 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
000 


>>> "%(ареја X(food)s" % vars() 
"40 Spam 


ОДД0080000000000050000000092х09:0 ПООООО000000000 
00000000000 


UUUUUUUUUD 


ООДОД00ОРУубпоп 2.6rPython 3.0000000000000000000000 
UU000000000UPythonUUUUUUUU00000000000000000CO0 
Uprntf'UUUUUUUUUUUU000000000000000000000 print" 0000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUU 


0000 


ОДОДОРУубпоп 2.60Руоп 3.000000000000000000DUformat 
ОДООООО000000000000000000000000000000000000000000000 
00000041 000000000 {food +000000000000000000000018000 
О0000000000000000000000000000000000000Руєһопр000000 
ОООД0О0000000000000000000000РУбпоп 2.6ПРу{Поп 3.000 


>>> template = '{0}, {1} and (2)' # By position 
>>> template. format('spam', 'ham', 'eggs') 
"брат, ham and eggs' 


>>> template = '(motto), {pork} and {food}' # By keyword 
>>> template. format(motto='spam', pork-'ham', food-'eggs') 
"spam, ham and eggs’ 


>>> template = '(motto), (0) and {food}' # By both 
>>> template. format('ham', motto='spam', food-'eggs') 
"брат, ham and eggs' 


000000000000000000000000000000000000000 


>>> '(motto), {0} and {food}'.format(42, motto-3.14, food=[1, 2]) 
"2,44, AZ and [5 2]' 


О0%О0000000000000#огпаООО00000000000000000000 
ОО000000000000000000000000#гтаєОО0000000000000000 
0000000 


>>> X = '(motto), (0) and {food}'.format(42, motto-3.14, food=[1, 2]) 
>>> X 
"3414, 42 wd |е, 2]' 


»»» X.split(' and ') 
[ 3.14, 427, '[1, 2]'] 
>>> Y = X.replace('and', 'but under no circumstances') 


>>> Y 
'3.14, 42 but under no circumstances [1, 2]' 


ОО00000000 


О%ПОО0000000000000000000000000000000000000000000 
0000000----ООО00ОРУСПпОПООООООООООООООООО000000000000 
ПОООО00000000000000000000"ѕрат"000000005у500000 
"platform "ПООООООООООООО0000000000000000000 


»»» import sys 


>>> "Му {1[spam]} runs (0.platform)'.format(sys, ('spam': 'laptop']) 
'My laptop runs win32' 
>>> "Му (config[spam]) runs {sys.platform}'.format(sys=sys, 
config-('spam': 'laptop']) 
'My laptop runs win32' 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
[000000000000000000000000000000000%000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


»»» somelist = list('SPAM') 

»»» somelist 

Ss "р", "АГ", 'M'] 

>>> 'first-(0[0]), third={0[2]}'.format(somelist) 
"first=S, third-A' 


>>> 'first-(0), last={1}'.format(somelist[0], somelist[-1]) # [-1] fails in fmt 
'first-S, last=M' 


>>> parts = somelist[0], somelist[-1], somelist[1:3] # [1:3] fails in fmt 
>>> 'first-(0), last={1}, middle-(2)'.format(*parts) 
"first=S, last=M, middle-['P', 'A']" 


000000 


[0000%0000000000000000000000000000000000000000 
ОДОООО000000000000000000000000000000000000000000000 
ОДООООО0000000000000000000000000 


{fieldname! conversionflag: formatspec) 


00000000000 


‘fleldnameQOO0000000000000000000". name" "Tindex]"00 
000 


:Сопмегѕіопйа00г05000а00000000герг аси | JII] 
0000 


‘РогтаїѕресО000000000000000000000000000000000000 
0000000000000 


UUUUformatspecUU000000000000000000UU00UUUUUUUUDU 


[[fi11]align][sign][*][o][width][.precision][typecode] 


alignUUUUUUU=0 = ОООО0000000000000000000000000 
FormatspecH0000000004 Bam bad aba pn aan b ap pd | Od 
000000 


UUPythonUUuUUUUUUUUUUUUUUUUU00000000000000000000 
7-4 00000000 am da drm a pnm ab n a | m Da e" UUUUUUUUUUDUD 
О000000000060іпро00000000*%”00000000000000000"а"000 
о00000000"і""и"00 


0000004 0:10 +000001000000000000000005 1:010 +000020 
ОДО0000100000000000010. ріабіогт:010000000000ріаєгогт 
0001 0000000000000 


>>> '{0:10} = (1:10)'.format('spam', 123.4567) 
"spam = 123.457' 


>>> '{0:>10} = (1:«10)'.format('spam', 123.4567) 
| spam = 123.457 ' 


>>> '{O.platform:>10} = {1[item]:<10}'.format(sys, dict(item-'laptop')) 
win32 = laptop ' 


ee CI 
0000000000000" 9"00000000041:.27}00000200000"Р"000000 
{2:06.213000060000000000000090 


>>> '(0:e), (1:.3e), {2:g}'.format(3.14159, 3.14159, 3.14159) 
'3.141590е+00, 3.142e+00, 3.14159' 


>>> '(0:f), (1:.2f), (2:06.2f)'.format(3.14159, 3.14159, 3.14159) 


'3.141590, 3.14, 003.14' 


00000000000000000000000000000000000000000000000 
00000000000 


>>> '(0:X), {1:0}, (2:b)'.format(255, 255, 255) # Hex, octal, binary 

“РЕ, 3775 11111111 

>>> bin(255), int('11111111', 2), 0b11111111 # Other to/from binary 
('0b11111111', 255, 255) 

>>> hex(255), int('FF', 16), OxFF # Other to/from hex 
('Oxff', 255, 255) 

>>> oct(255), int('377', 8), 00377, 0377 # Other to/from octal 
('0377', 255, 255, 255) # 0377 works in 2.6, not 3.0! 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000 


>>> '(0:.2f)'.format(1 / 3.0) # Parameters hardcoded 
0.33" 

>>> '%.21' % (1 / 3.0) 

"0533" 

>>> '(0:.(1)f)'.format(1 / 3.0, 4) # Take value from arguments 
'0.3333' 

>>> '%.*f' % (4, 1 / 3.0) # Ditto for expression 


'0.3333' 


UUUPython 2.6[]Python 3.ОПППОПОПИО отита ДробоДО000 
ОО000000000000000000000000000000000000%00000000000 
000000 


>>> '(0:.2f)'.format(1.2345) # String method 
ғ 

>>> format(1.2345, '.2f') # Built-in function 
4444” 

>>> '%.24' % 1.2345 # Expression 
"LEA" 


UUU0000000UformatDO000000_format_DO000000000U0UDU 
str. format 00000000000000%П0000000000000000000000000 
000 


0% p Dd 


0000000000000000000000000000000000000000000000 
[0%00000000000000000000000000000000000000000000 
О00000000000000000000000000%$0000000000000 


print('%s=%s' % ('spam', 42)) # 2.X+ format expression 


print('{O}={1}'.format('spam', 42)) # 3.0 (and 2.6) format method 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUDU 


О000000000000000000000000000%000000000000000000 
ПО000000%О0000000000000000000000000000000000000000 
[00%00000000000000000000000 


# The basics: with % instead of format() 

>>> template = 'Xs, %s, %5' 

>>> template % ('spam', 'ham', 'eggs') # By position 
'spam, ham, eggs' 


>>> template = '%(motto)s, %(pork)s and %(food)s' 
>>> template % dict(motto-'spam', pork-'ham', food-'eggs') # By key 
'spam, ham and eggs' 


>>> '%5, %s and Xs' % (3.14, 42, [1, 21) # Arbitrary types 
"3.14, 42 and [1, 2]' 


# Adding keys, attributes, and offsets 


>>> "Му X(spam)s runs %(platform)s' % ('spam': ‘laptop’, ‘platform’: sys.platform} 
"Му laptop runs win32' 


>>> "Му X(spam)s runs %(platform)s' % dict(spam='laptop', platform=sys.platform) 
"Му laptop runs win32' 


>>> somelist = list('SPAM') 

>>> parts = somelist[0], somelist[-1], somelist[1:3] 
>>> ‘first=%s, last=%s, middle=%s' % parts 

"first=S, last=M, middle-['P', 'A']" 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О0000000000%О00000000000000000 


# Adding specific formatting 


>>> '%-105 = %105' % ('spam', 123.4567) 
‘spam = 123.4567’ 


>>> '%105 = %-105' % ('spam', 123.4567) 


spam - 123.4567 ' 


>>> "Х(р1а%)105 = %(item)-10s' % dict(plat=sys.platform, item-'laptop') 
win32 = laptop ' 


# Floating-point numbers 


>>> "Хе, %.3е, %р' X (3.14159, 3.14159, 3.14159) 
'3.141590е+00, 3.142e+00, 3.14159' 


>>> "ЯР, %.2+, 406.2f' % (3.14159, 3.14159, 3.14159) 
"3.141590, 3.14, 003.14" 


# Hex апа octal, but not binary 


>>> '%х, Xo' % (255, 255) 
"РЕ, 377 


О000000%ПОО000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000 


# Hardcoded references т both 
>>> import sys 


>>> "Му {1[spam]:<8} runs {0.platform:>8}'.format(sys, ('spam': ‘laptop'}) 
"Му laptop runs win32' 


>>> "Му %(spam)-8s runs %(plat)8s' % dict(spam='laptop', plat=sys.platform) 
"Му laptop runs — win32' 
ОДООД000000000000000000000000000000000000000 
H МЕДОООООДОО0ОО0000000000000000000000000000000000 
О%ПОО0000000000000000002800000000000000**00000000000 
ОООД0000000000"/ патезуаїше"ЮДОО000000000000000000000 
0000 


# Building data ahead of time in both 
>>> data = dict(platform-sys.platform, spam-'laptop') 


>>> "Му {spam:<8} runs (platform:»8)'.format(**data) 
'My laptop runs win32' 


>>> "Му %(spam)-8s runs %(platform)8s' X data 
'My laptop runs win32' 
ППППППППРУ поп 0000000000000%000000000000000000 
UUUUUUUUUU000UUU0000UUUU000UUU000UUUUUUPython 2.60 
Python 3.ОДОООО00000000 


ПППРу Поп 3.1 Q00000000000000000Python 3.1000000000 
Паћрпароооооооооооооооооооозооооооооооооооооооооооо 
00000000000 


»»» '(0:d)'.format(999999999999) 
'999999999999' 


>>> '(0:,d)'.format(999999999999) 
'999,999,999,999' 


D000000000000000Prython 3.1000000000000000000000000 
0000000000000000000000000 


»»» '(:,d)'.format(999999999999) 
'999,999,999,999' 


>>> '(:,d) (:,d)'.format(9999999, 8888888) 
'9,999,999 8,888,888' 


>>> '(:,.2f)'.format(296999.2567) 
'296,999.26' 


UU00000UPython 3.1 00000000000000Python 3.10000 
Python 3.0Q00000/000000000000000000000000Python 3.000 
0000000000000Python 3.1000000000000000024000 
formats. pyQUUU000000000000000000000000Python 3.100000 


000000000 


00000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000000000000000000000 


"Юре 0000000000000 


"ОДО00000000000 


"ОДОО0000000000000000 


"ОДОД0000000000000000000 


ОДООООО000000000000000000000000000000000000000000 
ОДООООО00000000000000000000000000000 


0000 


UU000000000000000000000000000UUPython 3.100000000 
00000000000000000000000000000000000000000000000000 
0000 


>>> '(0:b]'.format((2 ** 16) -1) 
"4111144111111111 


>>> "Яр' % ((2 ** 16) -1) 
ValueError: unsupported format character 'b' (0x62) at index 1 


>>> bin((2 ** 16) -1) 
'0b1111111111111111' 


>>> '%5' % bin((2 ** 16) -1)[2:] 
*4111111111111111' 
000000000%0000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUD 


00000 


[000000000000000000-— —0900000000000000000000000030 
ППППИвгег. py 006000000000000000000000000000004'30000 
0000000%$0000 


"\n%s<Class Xs, address %s:\n%s%s%s>\n' % (...) # Expression 


'An(0j«Class {1}, address {2}:\n{3}{4}{5}>\n'.format(...) # Method 


[000000%000000000000000000000000009000000000000000 
UUU000000000000000000000000000000UUUUUUUUUPython 3.10 
UalphaUUUUUUUUUUUUUUUUUUU0U0000000000000 


C:\misc> C:\Python31\python 

>>> "Тһе (0) side (1) (2)'.format('bright', 'of', ‘life') 
"The bright side of life' 

>>> 


>>> "Тһе () side () ()'.format('bright', 'of', 'life') # Python 3.14 
'The bright side of life' 

>>> 

>>> "Тһе Xs side %5 %s' % ('bright', 'of', 'life') 

"Тһе bright side of life’ 


ПППППРу Поп 3.10000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


C:\misc>C:\Python31\python 

>>> '(0:f), (1:.2f), (2:05.2f)'.format(3.14159, 3.14159, 3.14159) 
"3.141590, 3.14, 03.14" 

>>> 

>>> '(:f), (:.2f), (:06.2f)'.format(3.14159, 3.14159, 3.14159) 
'3.141590, 3.14, 003.14' 

>>> 

>>> ‘SF, %.2Ғ, %06.2%' % (3.14159, 3.14159, 3.14159) 

"3.141590, 3.14, 003.14" 


00000000 


ПОРУ оп 3.10000000000000000000000000000000000000 


ПО000000000%О0000000000000000000000000000000000000 
00000 "богипає"рО00079е" ООбО0000000000000000000 


О000000000----ОДО000000000000000000000000000000 


>>> '*.2f' % 1.2345 

51.23" 

>>> '%.24 %s' % (1.2345, 99) 
"4,23 99° 


00000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


>>> '%5' % 1.23 
1.23 

>> "Ss" Я (1.23,) 
4,2% 

>> 785 Ñ ((1,23,),) 
(1433,)" 


000000000000000000000000000000000000000 


>>> '(0:.2f])'.format(1.2345) 

4.22 

>>> '(0:.2f) (1) .Ғотпа%(1.2345, 99) 
"1.23 99" 

>>> '(0)'.format(1.23) 

"1,23" 

>>> '(0)'.format((1.23,)) 

d i Жа, 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UU00000UUUUUU0U0000UUUUU0UUPython0UUUUUUUO0UUUUUUUUUOD 
00000000000 


000006 


О0000000Руєпопр000000000%000000#гтає 0000000000 
О0000000000Руһоп 3.900000000000000000 


О0000000000000000000000Руһоп 2.60Python 3.0000000 
О0000000000000000000Руһоп 3.10000000000000000000000 
00000000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUDUD 


[00000000000000000000000%00000000000000000000000 
UUU0000000000UPythonUUUUUUUU0000000000000000000 
Python0UU000000000000000000UUUUUUUUPython 3.000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUU0000000000000PythonUUUUU0U000000000000000000 


О000000000 


D00000000000000Prython00000 一 一 0000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUPythonUUUUUUUUUUUUU0U000000000000000D00DD 


UUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000----ООО000000000000000РУспопДОООООДОДОО 
000000 


UUUUUUUUUUUUUUUUUU 
UUUUUUUUU 
UUUUUUUUUUUUDU 
00000000000 


000000 


UUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ПХПҮП 


"Х-РУОДОДОООООДОО0000000000000 


“Х*МОО0000000000Х00М00000000000 


ПООООО0О0000000000000000000000000000000000000000 
ОДООД00000000000000000000000Х0У0000----О00000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUPythonUUUUUUUUUU 


UUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUU000000000000000000000000Python0000000000000D0D0DD 
ООДОД0000000000000000РУСПОПООООООООООДОГООО 


0000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
000000 


0000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
ОДООДО000000006000000000000000000000000000000000000 
UUUUUUUUU 


0000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


О0000000000000000000Руєћоп00000000—=000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
D000000000Unicode0QO000000000000000000DPython0Q0000000 
РуЄпопПДОООДОООО00О0000000000000000000000 


0000 


1.[] n] find DO gb 

2.ПО0000000000000 
З.ПООООО000А5СИОППО000000000000000 

4 ПРУЕпопПДОДОДОООООО 

5. 00000500075, pa, т "ПООО00000000000000 
6.Q00"a\nb\x1f\000d"QQ000000 


Z.0000000stringUUUU0U0000000000 


0000 


1.П00000000000000000000000000Х+ҮП000000іеп(х)000 
О05000000000000000000000000іпо0000000000000000000000 
О050000000000Руєһоп 3.0000000000000000000000000list0 
руќеаггау0уО000000000000000000000000000 


2 .ПООЗОО0000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
000000 


3.)дДога(5)0000000000000000000000сп70)00000000000 
000 


4.]00000000000000000000000000000000000000000000 
UUUU0U0U0Ureplace00000000000000000000UUUUUUUUUUUUU 


5 „000005[2: 4100000000000005.5р Ке, [LDOOO0000D0D0DD 
0000000000000000000000 


6.600000"а\п БхіА000а"ПДДДОЯг2г000490060000031000 
ПООСАх EfDOBID OUO DO m9 0 on n am Od In an e nn in ad d In] 
О000000окароооооооооовооо00 7-20000 


7.000000053гіпа ДООДО00000000000005 сіна ДОД0000 
Python 3.ОПДО000000053гіпа ДОООООООД00О00000000000000 
ПООООБОСОООРУ ой 00000000 


Lern 00000 


0UU00000000000000000000000000000U0000UUUUUPythonD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ПП 


DO Opythennn pn trist m D aPytehenn mp ab pm t 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
006 


Python0UU000000000000000000000UUUUUUUUUUUUUUUUCD 
UU000000000000000000000000000PythonD00D0 


000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUDU 


000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


0000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
000000000 


000000000 


0000000000000000000000000000000000000000000000, 
0000000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


000000 


ПППППППРУ ой 00000000000000000000000000000000000 
ОООРУСпопООДОООООООООО00000СЄ000000000000000РУСПОПООО 
О000000С0000000000000006000000000000Руєһопо00000000 
ОООО00000000000000000000000000000000000000РУСпопОДО 
ОДОООО0000000000000000000000000 


08-100000000000000000000000000000000000000000 
Руєпоп0000000000һеір(!іѕ%)Паіг(1і5)00115#000000000000000 
О000000000000000000— 11500000 


28-1: 常用 列表 常量 和 操作 


操作 解释 

L= [] 一 个 空 的 列表 

L = |6,4; 2; 3] 四 项 : 索引 为 0 到 3 

L= ['abc', ['def', 'ghi']] EWI РУ 

| = list('spam') 可 迭代 项 目的 列表 ， 连 续 整 数 的 列表 
L = list(range(-4, 4)) 

L[i] 索引 ， 索 引 的 索引 ， 分 片 ， 求 长 度 
L[i][3] 

L[i:j] 


len(L) 





表 8-1: 常用 列表 常量 和 操作 C) 


操作 解释 

L1 + L2 合并 

| а 重复 

for x in L: print(x) ER, KARA 

3 in L 

L.append(4) 方法 : HK, HEF, SOR. ВА, RRS 


L.extend([5,6,7]) 

L.insert(I, X) 

L.index(1) 

L.Count(X) 

L.sort() 

L.reverse() 

del L[k] 方法 ， 语 句 : 缩短 
del L[i:j] 

L.pop() 

L.remove(2) 

L[i:j] = [] 

Щі) = 1 索引 赋值 ， 分 片 赋值 
L[i:j] = [4,5,6] 

| = [x**2 for x in range(5)] 列表 解析 〈 见 13 章 和 17 章 ) 
list(map(ord, 'spam')) 





000000000000000000000000000000000000000000000000 
00000000008-10020000-20000000000000000000000000003 
D0000000000000000000100.*0 


08-100000000000000000000000000000000000000000000 
ОООД00000000000000000000:(000000000000020000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00000000000 


[1 10000000000000000000000000000000000000000000000000 
UUU0000000000000PythonUUUUU0U000000000000000000 


UUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0008-100000 


000000 


ООД0О0000000000000000000000007 + 7079"00000000000 
ОДООД0000000000000000000000000000000000 


% python 

»»» len([1, 2, 3]) # Length 

3 

>>> [1, 2, 3] + [4, 5, 6] # Concatenation 
[1, 2, 3, 4, 5, 6] 

>>> [ МИ ] * 4 # Repetition 


['Ni!', 'Nil', "мії", 'Ni!'] 


00000“ +”0000000000000000000“ +"ОО000000000000000 
00000000000000000000000000000000000000000000000000 
00$10%00000000000000000000000000000000000 


>>> str([1, 2]) + "34" # Same as "[1, 2]" + "34" 
"[1, 2]34' 

>>> [1, 2] + list("34") # Same as [1, 2] + ["3", "4"] 
|3; % "Ж; 41 


000000 


000000000000000000000000000000000000000000 


»»» 3 in [1; 27 3] # Membership 
True 
»»» for x in [1, 2, 3]: 

. print(x, епд=' ') # Iteration 


523 


00000130000000000гапдерробоорообробобородборороіог 
ОДООООО0000000000000000000000000 


08-1000000000000паро000001400000000000000020000 
ОДДО00004000000000000000000000000000000000000000000 
ОООД00000000000007020000000 


»»» res - [c * 4 for c іп 'SPAM'] # List comprehensions 
»»» res 
['SSSS', 'PPPP', 'AAAA', 'MMMM'] 


ОООО0000000000000000000070Р00000000000000000000 
ОДОООО000000000000000000 


сч t ë d 'SPAM' : # List comprehension equivalent 
res.append(c * 4) 
Кое, 'PPPP', 'AAAA', 'MMMM'] 
UUU04000UUU0U0UUmapUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
000006 


>>> list(map(abs, [-1, -2, 0, 1, 2])) # map function across sequence 
[ 1 , 2 , 0 > 1 3 2 ] 


00000000000000000000000000000000000000000000000 
000000000 


0000008 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ООО000000000000000000000000000000000000000 
>>> L з ['spam', 'Spam', 'SPAM!'] 


>>> Ца] # Offsets start at zero 
"SPAM! ' 


>>> L[-2] # Negative: count from the right 
'Spam' 

>>> ЦЕ] # Slicing fetches sections 
['Spam', ‘SPAM! ' ] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОООО000000000000000000000000000000РУспопООДОО000000 
00000000000000003х 3000000 


зу» Matrix = [[3, 2, 3], [4, 5, 61, ІТ, 5, 91) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000 


»»» matrix[1] 
[4, 5, 6] 
»»» matrix[1][1] 


>>> matrix[2][0] 


>>> matrix = [[1, 2, 3], 

[4, 5, 6], 
ars [7, 8, 9]] 
»»» matrix[1][1] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
[00200000000000000000000000000000000000000500000 
МитРУООДООООД000000000 


000008 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О0000000000000000000000Рупопоо00000000000000000000 
О00000000000000600000000000000000000000000000000000 
00000 


00000000 


ОДООД0О000000000000000000000000000000000000 


>>> L = ['spam', 'Spam', 'SPAM!'] 

»»» L[1] з 'eggs' # Index assignment 

>>> L 

['spam', 'eggs', 'SPAM!'] 

>>> L[0:2] = ['eat', 'more'] # Slice assignment: delete- insert 
>>> L # Replaces items 0,1 

['eat', 'more', 'SPAM!'] 


ОДООДООО000р000000000000000000000000000000000 
Python0UU00000C000000000000 一 一 PythonUUUUUUUUUUUUUUD 
00 


ОДООД0О000000000000000000000000000000000000000000 
ОДООО00000000000000 


1.П00000000000000 
2.0000000000000000000000000000' 0 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00001, 2,31000008 1:212 14,5 JE Hmm ET,4,5,3 JEPythen nr] 
D2 0000000000002 000004 ЭШ u 1: 21=10100000000—— 
РУЄпопПДООООО00002000000000000 


ООДОД0000000000000070"00000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
О00000000000000000Руєћопроо000000000000000000000000 
UUUinsertUpopUUremoveUUUUUUUUUUUUUPythonUUUUUUUUUD 


000000 


UUU00000UPythonUUuUuUUUUUUUUUUU00000000000000000000 


>>> L.append('please') # Append method call: add item at end 
>>> L 

['eat', 'more', 'SPAM!', 'please'] 

>>> L.sort() # Sort list items ('S' < 'e') 

>>> L 

['SPAM!', 'eat', 'more', 'please'] 


007000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


О0000000000Оаррепаорроооророоборобоббобооор000000 
UUUappendUUU00000UUUUUUL.append(X)JUL+[XJOU00UUUUU0000 
LLULLU 0 


О0000000059геЕ0000000000050гЕ000РУспОПООДОООДОДООО 
ОДОООО0000000000000000000 


ОДО00000000000000000----0О0000000000000000 
О"патезуаїше"ЮдОВ0О00000000000000кеу iam ab ban 
UUUUUUUUUUUreverseUUUUUUUUUUUUUUUUUU 


>>> 1 = ['abc', 'ABD', 'aBe'] 

»»» L.sort() # Sort with mixed case 
>>» L 

['ABD', 'aBe', 'abc'] 

>>> L = ['abc', 'ABD', 'aBe'] 

»»» L.sort(key-str.lower) # Normalize to lowercase 
»»L 

['abc', 'ABD', 'aBe'] 

>>> 

>>> L = ['abc';, "АВО", 'aBe'] 

»»» L.sort(key-str.lower, reverse-True) # Change sort order 
>>> L 

['aBe', 'ABD', 'abc'] 


D000000000000000key000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUPython 3.00UUUUUUUUPython 2.6000000000000000000 
ОДО0000000000000----ОО000000000000000000000000000000 


0000000000000000000000000000000000000000000000000 
"int [str 000000000000000000000000000000 


UPython З.О000000000000—=0000000000000000000000 
ОООД0000000000000000000000001 1, 2, spa m '].sort([]Python 
2.XQU000000000Python 3.000000000 


Python 3.0Q00000000000000000000000 00000 0000000000 
UUkey=funcUuUuUUUUUUUUUUUUUUUUUUreverse= TrueUUUUUUUUUD 
000000000000000000000 


00000арреп9 [$0 ОО0000000000000000000000000000 
0UU00UUUNone0UUUU0UUL=Lappend(X)UUUU00UUULUUUUUUUD 
О0000000000000000аррепарѕогє ОО00000000000000000000 
00000000 


D0000000000000000000Python0Q000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


>>> L = ['abc', 'ABD', 'aBe'] 

>>> sorted(L, key=str.lower, reverse-True) # Sorting built-in 

['aBe', 'ABD', ‘abc’ ] 

>>> L = ['abc', 'ABD', 'aBe'] 

>>> sorted([x.lower() for x in L], reverse=True) # Pretransform items: differs! 
'abe', "ара", ‘abc’ 


О0000000000----О00000000000000000000000000000000 
о00000000кеуроооооооо000000000000000000000000000000 
О0000000000005ѕогёеар0005о00000 


О000000000000000000000000000гемегѕеПО000000ехѓепа 
Орор000000000000000000000000000гемегѕеа0000005огеар 
О00000000000000015Є00000000000000000000000000 


>» Lo (4,21 

>>> L.extend([3,4,5]) # Add many items at end 
$3» L 

[ 1; 25 3 2 4, 5] 

»»» L.pop() # Delete and return last item 
5 

>>>. L 

[1, 2, 3, 4] 

>>> L.reverse() # In-place reversal method 
>>> L 

[4, 3, 2, 1] 

»»» list(reversed(L)) # Reversal built-in with a result 
[1, 2, 3, 4] 


0UU0000UUUUUU00U00UUUUUUUpopUUUappendUUUUUUUD0U0UUU 
UUUULIFOUiast-in-hrst-outDUUU000000000000000 


>>> | = [] 

>>> L.append(1) # Push onto stack 
>>> L.append(2) 

>>> 上 

|4, 2] 

»»» L.pop() # Pop off stack 


>>> | 


[1] 


Роро00000000000000000000000000000000000000000000 
ОО000000000000гетомерооб00000000іпѕегро0о0о0000000 
Піпаехо00 


>>> L = ['spam', 'eggs', 'ham'] 

»»» L.index('eggs') # Index of an object 
1 

»»» L.insert(1, 'toast') # Insert at position 
»»L 

['spam', 'toast', 'eggs', 'ham'] 

»»» L.remove('eggs') # Delete by value 
»»L 

['spam', 'toast', 'ham'] 

»»» L.pop(1) # Delete by position 
'toast' 

»»L 

['spam', 'ham'] 


0000000000000000000000000000 


00000000 


[00000000000009е100000000000000 


>>> L 

['SPAM!', 'eat', 'more', 'please'] 

»»» del L[o] # Delete one item 
>>> 上 

['eat', 'more', 'please'] 

»»» del L[1:] # Delete an entire section 
»»L # Same as L[1:] = [] 
['eat'] 


О000000000000000000000000000000000000041:1=000 
Руєпопо00000000000000000000000000000000000000000000 
00000000000 


>>> L = ['Already', 'got', 'one'] 
>>> L[1:] = [] 

»»L 

['Already'] 


>>> L[o] = [] 
>>> L 


[[]] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU000000U0U000UU0UUU000UU000U0UPythonUDUUPython0UdirUhelpUD 
DUO0O004000000000Python Pocket Referencep0oO'Reilly 0000000 
UUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДД000000900000000000000000000000000000 


L1 100000000000000000000000042:51=Ц3:610000000000000 
000000000000000 

1210“ +"0000000аррепапбобобоо0000000000000000000000000 
О00аррепадЦіеп(і):1=[Х1000.аррепасх)00004:01=[Х100000 
ОДОД00000000000000000Х00000000000000Оаррепао00 


ПП 


О0000000009ісіїопагуро00Руєћопро000000000000000000 
00000000000000000000000000000000000000000000000000 
0000000000000 


000000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О00000000000Руєпопо000000000 


00000000000 


0UU0000UUUUUUassociative аггаудд000000вав5  орОО00000 
ОДОООО000000000000000000000000000000000000000000000 
ОДООО00000000000000 


000000000 


UU0000000000000000000000000Python000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


00000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000000000000000000000 


00000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00000000000 


О00000000) 


ОДООО0О000000000000000000000000000000000000000000 
О00000000000000000000000000000000000000000Руєһопо00 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


08-200000000000000000000LUUUUUUU00UdirudictUUUhelp 
ПаісП500000000000009іс00000000000000000“0:0 
Пкеу:маіиер” О0000000000000000000'`000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


8-2: 常见 字典 常量 和 操作 


操作 解释 

D = {} 空 字典 

D- ('spam': 2, 'eggs': 3) 两 项 目 字典 
D= ('food': ('ham': 1, 'egg': 2) KE 

D- dict.fromkeys(['a', 'b']) 其 他 构造 技术 


D= dict(zip(keyslist, valslist)) 关键 字 、 对 应 的 对 、 键 列表 
D- dict(name-'Bob', age-42) 


D ['eggs'] 以 键 进行 索引 运算 

D ['food']['ham'] 

'eggs' in D KAKA: 键 存在 测试 
D.keys() 方法 : BE 

D.values() 值 

D.items() 键 + 值 

D.copy() 副本 


D.get(key, default) 默认 





08-2: 常见 字典 常量 和 操作 (A) 


操作 解释 

D.update(D2) 合并 

D.pop(key) 删除 等 

len(D) 长 度 〈 储 存 的 元 素 的 数目 ) 
D[key] = 42 新 增 / 修 改 键 ， 删 除 键 
del D [key] 根据 键 删 除 条 目 
list(D.keys()) 字典 视图 (Python 3.0) 


Di.keys() & D2.keys() 
Dictionary views (Python 3.0) 
D = (x: x*2 for x in range(10)} ”字典 解析 (Python 3.0) 





[1 O000000000000000000000000000000000000000000000000 
UUU00000000000000000000000000000000UappendUUUUUD 


UUUUUUUU 


008-20000000000000000000000000000000000000000 
РуєпопоО0000000000000000000000000000000000000000000 
00000000000000008-200000000000 


000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUU 


% python 


>>> D = ('spam': 2, 'ham': 1, 'eggs': 3} # Make a dictionary 
»»» D['spam'] # Fetch a value by key 
2 

»»D # Order is scrambled 


('eggs': 3, 'ham': 1, 'spam': 2} 


D0000000000000d200'spam'000002000000000000000000 
00000000000000000000000000000000000000000000 


0000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000 
00000000000000000000000000000 


ОріеГроДОДООДОО0О00000000000000000000кеу 000000 
ОО00000000йаз кеудбобОіїп ООООДОО00000000000000кеу50000 
ОДООООО0000000000000000000000000000000000000000000 
кеузр000000000кеуз ОООО0000000000000000000000 


»»» len(D) # Number of entries in dictionary 
3 

»»» 'ham' in D # Key membership test alternative 
True 

»»» list(D.keys()) # Create a new list of my keys 


['eggs', 'ham', 'spam'] 


ОООО0000000000000000000000000001/2000000000000000 
ОБОДО0000000000000000Ваз, кеу ПП ПВ 
UUU000U0U0UUkeysUUUUUUUUUUUUUUUUUUUU000000000000000000 
0000000000014000290000000000 


UU0000000000000000000000000UPython 3.000000000000 
015000 ——РУ&Поп З.О00кеуѕПО000000000000000001150000 
О0000000000000000000000Руһоп 2.600кеуз ДООООО0000000 
[000$4000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
D0000000000000000000000000 一 一 DOPython 3.000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


000008 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU000000000000000000000000000000delUUUUUUUUUUUUUUDUD 
UU000000000000000000000000000 ha m" ООООРуоп 0000000 
00000000000 


>>> D 
| eggs : 35: Лав : 1; "spam": 2] 


>>> D['ham'] = ['grill', 'bake', 'fry'] # Change entry 
>>> р 

('eggs': 3, 'ham': ['grill', 'bake', 'fry'], 'spam': 2} 

»»» del D['eggs'] # Delete entry 
>>> D 

('ham': ['grill', 'bake', 'fry'], 'spam': 2} 

>>> D['brunch'] = 'Bacon' # Add new entry 


»»D 
('brunch': 'Bacon', 'ham': ['grill', 'bake', 'fry'], 'spam': 2} 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU000000000000000000000000000000000UUUUU brunch' OUUU 
UUU000U0U0U0000UPythonUUUuUUUUUUUUUUUUU000000000000000 
appendUUU00000000 


000008 


0UU000000000000000value зПкегаворооооооооооо 
(key,value)UU00UKkeysUUUUPython З.О00000000011510000000 
00000000 


>>> D = ('spam': 2, ‘ham 
>>> list(D.values()) 

[3, 1, 2] 

»»» list(D.items()) 
[('eggs', 3), ("ћат', 1), ('spam', 2)] 


: 1, 'eggs': 3) 


0000000000000000000000000000000000000000000000 
getQU00000000N опе0000000000000000000000000000971$$1п9- 
кеу0000000000000000 


»»» D.get('spam') # A key that is there 

2 

>>> print(D.get('toast')) # A key that is missing 
None 


>>> D.get('toast', 88) 
88 


UUUupdate0000000000000000000U000UUUUUUUUUUUUUUDUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


>>> D 
('eggs': 3, 'ham': 1, 'spam': 2} 


>>> 02 = ('toast':4, 'muffin':5) 

>>> D.update(D2) 

>>> D 

('toast': 4, 'muffin': 5, 'eggs': 3, 'ham': 1, 'spam': 2} 


ПООООроро00000000000000000000000000ророо0000000 
UUUUUUUUUUUUUUDU 


# pop a dictionary by key 

»»D 

('toast': 4, 'muffin': 5, 'eggs': 3, 'ham': 1, 'spam': 2) 
>>> D.pop('muffin') 

5 


>>> D.pop('toast') # Delete and return from a key 
4 

>>> D 

['eggs': 3, "ай? 1, 'spam': 2} 


# pop a list by position 


»»» L.pop() # Delete and return from the end 
О аа О 


[aa + Bb, ee] 

»»» L.pop(1) # Delete from a specific position 
‘bb! 

>> L 

[aa we “ee” | 


ОД0000ОсорубобОО00000000000000000000000000000000 
ОрОбр000000000000000000008-200000000РУсРОПООООДОООО 
0000000006 


000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


»»» table = ('Python': 'Guido van Rossum', 
а 'Perl': ‘Larry Wall', 

urs 'Tcl': 'John Ousterhout' ) 
>>> 

>>> language = 'Python' 

>>> creator = table[language] 

>>> creator 

'Guido van Rossum' 


»»» for lang in table: # Same as: for lang in table.keys() 
print(lang, "МЕ", table[lang]) 


Tcl John Ousterhout 
Python Guido van Rossum 
Perl Larry Wall 


О000000ООвог man an gb d a n parer m ad m Da pn DULCI 
0UU00000000000000Utab000000000000000130UUUUforUUUUUUD 
00 


ОООО00000000000000000000000б0г000000000000000000 
о000000000000кеузроОобобО00000000000000Р0гО000000000000 
ОДОД0000000000Р0гО00000000000 


О000РуєһопрО0000000000000000000#0000кеуѕ000000 
О000000000ог key іп О:00000Океу іп D.keys():QO000000000000 
ОООб0000000іп00000000000000000000000000000000000000 


0000008 


000000000000000000000000000000000000000 


"ОООО00000000000000000000000000000000000000000000 
О00000000000000000000000000000000Руєһопо00000000000 


'010000000000000000000000000000000000000000000006 
000000000000000000000 


"ОДОО0000000000000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
ОООД0О000ОРУФПОПОДОООООООДОООДО0000 


00000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
000000 


>>> L = |] 
>>> L[99] = '5рат' 
Traceback (most recent call last): 
File "«stdin»", line 1, in ? 
IndexError: list assignment index out of range 


О0000000000000000000000000(01*100000000000000000 
ОДООООО000000000000000000000000000000000000 


>>> D s 1) 

>>> D[99] = '5рат' 
»»» D[99] 

"брат" 

>>> р 

(99: "зрат') 


ОДД000000В00002000000000000000000000009900000 
Uspam ОООООО0ОО00О0000000000000000000000000000000000 
ОДООО0000000000000000000 


0000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


>>> Matrix = {} 

>>> Matrix[(2, 3, 4)] = 88 

>>> Matrix[(7, 8, 9)] = 99 

>>> 

>>> XK = 2; Ү= 3; Z = 4 # ; separates statements 
>>> Matrix[(X, Y, Z)] 

88 

»»» Matrix 

((2, 3, 4): 88, (7, 8, 9): 99} 


О00009000000000000000000000000(2,3,4)007,8,9)0000000 
00000000000000000000000000000000000000000000000000 
ОДООООО00000000000000000000000000000000000000000 


»»» Matrix[(2,3,6)] 

Traceback (most recent call last): 
File "«stdin»", line 1, in ? 

KeyError: (2, 3, 6) 


[]I]lmissing-key[][] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О000000000000000000000000000000#0000000000000000гу 
ОДБООО0000000000000000000009еєророоррорбо00000 


»»» if (2,3,6) in Matrix: 
| print(Matrix[(2,3,6)]) 
.. else: 


print(0) 
0 
>>> try: 


print (Matrix[(2,3,6)]) 
.. except KeyError: 
print(0) 


0 
»»» Matrix.get((2,3,4), 0) 
88 


»»» Matrix.get((2,3,6), 0) 
0 


# Check for key before fetch 
# See Chapter 12 for if/else 


# Try to index 

# Catch and recover 

# See Chapter 33 for try/except 
# Exists; fetch and return 


# Doesn't exist; use default arg 


UU000000000get0000000000000000000000000UIfDtryUDD 


UUUUUU 00" 


О00000000000Руєпопо00000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
ООДОО00000000000000000000700707007000000 


ОДООД000000000000000000 


>>> rec = {} 
>>> rec['name'] = 'mel' 


>>> rec['age'] = 45 

>>> rec['job'] = 'trainer/writer' 
>>> 

>>> print(rec['name']) 

mel 


0UU00000000PythonUUUUUUUUUUUU00000000000000000000 
00000000000000000000000000000000000000000000900000 


00000 


>>> mel = ('name': 'Mark', 
'jobs': ['trainer', 'writer'], 
"мер": 'www.rmi.net/^lutz', 


'home': ('state': 'CO', 'zip':80513]) 


000000000000000000000000000000 


>>> mel['name'] 

'Mark' 

»»» mel['jobs'] 
['trainer', 'writer'] 
»»» mel['jobs'][1] 
'writer' 

»»» mel['home']['zip'] 
80513 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUU 


0000000000 


0UU000000000000000000000000000Python0000000000000 
UUU0000000000000000PythonUDBMUUUUUUU00000000000000 
ОДООД0000000000000000 


import anydbm 

file = anydbm.open("filename") f Link to file 
file['key'] = 'data' # Store data by key 
data = file['key'] # Fetch data by key 


0UU0000UUUUUU0000UUUU00UUanydbmbbUshelveUshelve0U000 
UUUUPythonUUuUuUUUUUUUUUUUUUUU0U000U0U0UPythonUUUUUUUUUD 
РуєпопрссіПО00000000000000000000е1. етд5єогадерд 0000 
ОДОДООО00000000000000000000000 


import cgi 
form = cgi.FieldStorage() # Parse form data 
if 'name' in form: 

showReply('Hello, ' + form['name'].value) 


UU00000000000000000000000000000U0000UUUUUPythonD 
000000 


UUUUUUUUU 


ОООД0000000000000000000000000ПРУубпог 2.3000000000 
о00000аісєООО0000000000000000000000000 


('name': 'mel', 'age': 45) # Traditional literal expression 


D = {} # Assign by keys dynamically 
D['name'] = 'mel' 


D['age'] = 45 


dict(name='mel', age-45) 


# dict keyword argument form 


dict([('name', 'mel'), ('age', 45)]) f dict key/value tuples form 


000000000000000000000000000000 
'01000000000000000000000000 
'0000000000000000000000000000 
'01000000000000000000000000000000 
"ОДОО0000000000000000000000000000000 


ОООО0000000000000000000000000000000000РУспопООО 
О000000000000000000000000000008-2000000000000002їр00 


00000000000000000000000000000000000000000000000000 
0000000 


0000000000000000000000000000000-——0000000000000 
UUUUUUUUUUUUUUU 


>>> dict.fromkeys(['a', 'b'], 0) 
ес, br 


UU0000000UPythonUUUUUUUUUUUUU00000000000000000000 
ППППППРУ ой 00000000000000000000000 


ПООООБООООРУ Поп 2.60Python 3.0Q000000000000000000 
ПОООООООООРУ Поп 3.000000000000000000000000000000000 
UUUUUUUUUUUUUUUDUDU 


Python 3.0000000 


UU000000000000000000000000000UUUUUUUUUPython 3.00 
D00000000000Python 2.XQO000000000000000000000Python 
3.0UUUUUUUUUUUUPython 3.0Q000000Python 2.000000000000 
ПОРуоп 3.000000 


UUUUUUUUUUUUUUUUUUUUUUUU 0070 

'000.кеупр маїцезПО. items ДООДОДОДОДО000000 
"ОДОО00000000000000000000 
"О00000000000----О0000000000 

000. паз кеур0----ОД000Ї10000000 
О00000Руєћоп 3.000000000000 


0000 


DO0000000000Python 3.0Q000000000000000000000S 0000 
D000000000000000Python 3.00000Python 2.600000000000000 
О0р400000000000000000000000000000000000000000000000 
000/00000000000000000000000000000000000000000 


UUUUPython 2.6 (Python З.О0000000000000000000000000 
[000000000091<0000000000001300000021р000000000000000 
000000000000000000000000000000000000000000000000006 
UU 

»» list(zip(['a', 'b', 'c'], [1, 2, 3])) # Zip together keys and values 
[Ca', 1), Cb', 2), Cc, 3)] 

>>> D = dict(zip(['a', 'b', 'c'], [1, 2, 31))  * Make a dict from zip result 
de ы сүз "p^ 2) 

[Python 3.000000000000000000000000000000000000000000 
UUPythonUUUUUUUUUU000000UUUUUUUUUUU0000000D00 


C:\misc> c:\python30\python # Use a dict comprehension 


>>> D = fk: v for (К, v) in zip(['a', 'b', "с |; [1, 2; 31)) 


>>> D 
{аг By ЗУБ О 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


>>> D = (x: x ** 2 for x іп [1, 2, 3, 41) # Or: range(1, 5) 


>>> D 

142 d, 25 A, Bi 9; 4i 16] 

>>> D = (с: с * 4 for с in '5РАМ') # Loop over any iterable 
>>> D 


{'A': "АДАА', "Р": "РРРР', '5': 'SSSS', "М": 'MMMM' } 
>>> D = (c.lower(): c + '!' for с in ['SPAM', 'EGGS', 'HAM']) 


>>> D 
eggs : l5 am : |, spam: ! 
' gg ' '2005! ' 'h ' "НАМ! ' О р ' "SPAM! '} 


ОООО0000000000000000000000000000000їгогокеуз000 
00 


»»» D з dict.fromkeys(['a', 'b', 'c'], o) # Initialize dict from keys 

>>> D 

tua 20, “ез 0; “bs OF 

>>> D = {k:0 for k in ['a', 'b', 'c']) # Same, but with a comprehension 
>>> D 

аи бу Sets: Os "Ру: 10) 


>>> D = dict. fromkeys('spam' ) # Other iterators, default value 
>>> D 
('a': None, 'p': None, 's': None, 'm': None} 


>>> D = (k: None for К in 'spam'} 
»»D 
('a': None, 'p': None, 's': None, 'm': None} 
QOD000000000000000000000000000000000ifg00000000000 
DDD00000000000PythonDOD00000000000000000000000000000 
ОО0000000000140002000000000000000000000000000000000 


ОООО000000000000002 ЗООО000000000000000002ір00000 


0000 


[]Python 3.0Q0000kKeysfvaluesfitemsQQQ0000000Python 
2.6П00000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUsorUUUUUUUUUUUUUUUUUUD 
00008 


О00001400000000000000000000000000000000000000000 
ОДООДОД0р00000000015:000030000000 
»»» D з dict(a-1, b-2, c-3) 


>>> D 
{а йы "ЄЛ Зе ОБО 


>>> K = D.keys() # Makes a view object in 3.0, not a list 
>>> К 

«dict keys object at 0х026083С0> 

»»» list(K) # Force a real list in 3.0 if needed 


Pes “ба "У 
>>> V = D.values() # Ditto for values and items views 
>>> V 

«dict values object at 0x026D8260» 

»»» list(V) 

[1, 3, 2] 


»»» list(D.items()) 
(Са”, 1), Се", 3), СЬ", 2)] 
»»» K[0] # List operations fail unless converted 


TypeError: 'dict keys' object does not support indexing 
>>> list(K)[0] 
зам 


О000000000000000000000000000000Руєћопро000000000 
0000000000000000000 


»»» for k in D.keys(): print(k) # Iterators used automatically in loops 
a 
C 
b 


UUUPython 3.000UUUUUUUUUUUUUUUUU 一 一 UUUPython 2.60 
D000000000000000keys0 


>>> for key in D: print(key) # Still no need to call keys() to iterate 
d 
Е 
b 


ООООРУВоп 2.XQQ000000Python 3.0000000000000000 
一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUU 


эз» D s CA Ay, 7:2, "2 13) 
D 
{tats d, “са 3, "b's 2) 


>>> K = D.keys() 
>>> V = D.values() 
>>> list(K) # Views maintain same order as dictionary 


['а', 'c', 'b^] 


»»» del D['b'] # Change the dictionary in-place 
>> D 
("a я. “Сез 3 


>>> list(K) # Reflected in any current view objects 
[ а ' 5 Xe" ] 
»»» list(V) # Not true in 2.X! 


[1, 3] 


0000000 


UPython 2.ХОД0000000кеуз ОДОДОПРуєпог 3.0Q00000000 
UUU000U00000000000000value sUUUUUUUUUUUUUUUUUUUIitemsb 
UUUUUU(key,value)UUUUU0000000UUUUUUUUUU000UUUUUUUUUU 
Python 3.00000000000000000000000000000000000UUUUUUUD 
00000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUDDU 


>>> K | ('x': 4) # Keys (and some items) views are set-like 

1 ' a О 4 ' x' 5 ' C ' ) 

>>> У & {'x': 4) 

TypeError: unsupported operand type(s) for 8: 'dict values' and 'dict' 


>>> Ма {'х': 4}.values() 
TypeError: unsupported operand type(s) for 8: 'dict values' and 'dict values' 


oo D = Cay, bx EF 


>>> Ji ы 5 D.keys() # Intersect keys views 

>>> 44 Қаса 1 {'b'} # Intersect keys and set 
'b'j 

»»» D.keys() & ('b': 1) # Intersect keys and dict 

СЫ”) 

>>> D.keys() | ('b', 'c', 'd') # Union keys and set 

Dua s "e s "bis "q^ 


UUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUU 


>>> D = ('а : 1) 


>>> list(D.items()) # Items set-like if hashable 

[('a', 1)] 

>>> D.items() | D.keys() # Union view and view 

(Са', 1), 'а'} 

>>> D.items() | D # dict treated same as its keys 

[Car 42, аб) 

>>> D.items() | (('c', 3), ('d', 4)) # Set of key/value pairs 
{Са', 1), ('d', 4), ('c', 3)} 

>>> dict(D.items() | (('c', 3), ('d', 4))) # dict accepts iterable sets too 
L ass Ма 'c': За d'r A} 


D0000000000000000350000000000Python 3.0000000300000 
00000 


00000 


DDO000keys0000000000Python 2.ХО0000000000000000000 
Python З.ОПООДО0000000000000000000000000000000004000 
000000$о“ечП ПП 


>>> О = Фа Ay 'b':2, "с 23) 
>>> D 
Cas $e EF Зе "bus 929 


»»» Ks - D.keys() # Sorting a view object doesn't work! 
»»» Ks.sort() 
AttributeError: 'dict keys' object has no attribute 'sort' 


>>> Ks = list(Ks) # Force it to be a list and then sort 
»»» Ks.sort() 
»»» for k in Ks: print(k, D[k]) 


"a's СІЗ КТЖ 

>>> Ks - D.keys() # Or you can use sorted() on the keys 
»»» for k in sorted(Ks): print(k, D[k]) # sorted() accepts any iterable 

# sorted() returns its result 


{ars Ly, ES Fy "bus 2} # Better yet, sort the dict directly 


>>> for k in sorted(D): print(k, D[k]) # dict iterators return keys 


осо 
x 
о ~ ~ • 


0000000000 


ППППППРу Поп 2.6Q000000000000000000000Python 3.000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


sorted(D1.items()) « sorted(D2.items()) # Like 2.6 DI « D2 


Python 3.0Q0000000000000000 00000000000 00000000000 
0000000000000 


паз кеуДДО00ЇпО00 


о000000000һаѕ кеурО000000Руєһоп 3.0Д000000000іп00 
О00000000000000009еє 000100000000 


»»D 
қа” 8 "ЄТ зы "ВР: 2) 


»»» D.has key('c') # 2.X only: True/False 
AttributeError: 'dict' object has no attribute 'has key' 


False 

»»» if 'c' in D: print('present', D['c']) # Preferred in 3.0 
present 3 

»»» print(D.get('c')) 

3 

»»» print(D.get('x')) 

None 


>>> if D.get('c') != None: print('present', D['c']) # Another option 


present 3 


ПППППРуФһоп 2.60000Руһоп 3.0000000000000000000000 
UPython 3.000000030000000000UinUuUUUUUPython 2.60000000 
UUU000UPython 3.000 


0000 


ОД000000000000----ОООООРУЕОПОООООООООО000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
О000аррепарооооооооооооооовооовоооооо 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUU 


0000 


1.00000000000000000000 
2 ООД0000000000000007а'О"б'ОДОДОДОДОООПО 
З ООООДОД00000000000 


4.ПОДД00000000000000 


0000 


1.010,0,0,0,О1000000000170 175 0000000000000000000000 
UUUU00000000000000000000000000UUUUU00UL.append(0)UDU 
00010 for i in range(5)]UUUUUUUDU0000000UUUUUUD 


2.Q{'a':0,'b':0} 00000000000D = { },D['a']=0,D['b']= 00000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
аісєа=0,0=0)000000009іс([('а",0) ,("0",0) ))O/O000000000000 
ОО00000000000000аісё.готкеуѕ(["а!,'0"],0)00Рућоп 3.00000 
00000000004 К:0 бог К іп "аб И 


З.аррепаПехќепа0000000005огемегѕеро000000000 
ОО000іпѕегООООООООО0ОО0О00000гетомеррорроо000000000 
0000009е]00000000000000000000000000000000000000000 
UUUUUUUUU 


4.Д00000000000000000000000000000000000000аеї100000 
UUUU0000Uupdate00000000000000000000UUUUD.pop(key)DU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
setdefaultU000000000000000 


090 00000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU00UPythonUUuUUUUUUUUUUUU00000000000000000000000U0UDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


00000000000000000000000000000000000000000000000 
[0000000000000000000РУ en 000000000000000000000000 
ОООД0000000000РУСпоПОДООООООООВООООООДО0О0000000000 
ОДООООО00000000000000000000000000000000 


ПП 


ПООООБОООРУ then nnnm ndn Plennin mn in n minm mn 
00000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000 


000000000 


0000000000000000000000000000000000000000000000 
0000000000000000 


000000 


ОДООООО000000000000000000000000000000000000000000 
000000 


000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUU 


00000000000 


00000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUU 


0000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000 


09-100000000000000000000000000000000000000000000 
ОДОООО0000000000000000000000 


() 空 元 组 

T= (0,) 单个 元 素 的 元 组 (ЧЕ) 
Tw. "а ЊЕ, № 四 个 元 素 的 元 组 

Tw Oy "НІ", 1.2. З 另 一 个 四 元 素 的 元 组 〈 与 前 列 相同 ) 
T = ('abc', ('def', 'ghi')) ЖЕЛ 

T = tuple('spam' ) — ns FORT АНУ Н. 
T[i] 索引 、 索 引 的 索引 、 分 片 、 长 度 
чис 

[3] 

len(T) 

Т1 + T2 eH. тя 

T*3 

for x in T: print(x) Ж. ЖАЖА 

"брат" in T 


[x ** 2 for x in T] 


运算 解释 
T.index('Ni') Python 2.6 和 Python 3.0 中 的 方法 : BR., ИЖ 


T.count('Ni') 





0000008 


О000000000000000000000000000000009-1000000000000 
аррепабо00000000000000000000000000000000 


>>> (1, 2) + (3, 4) # Concatenation 
(1, 2, 3, 4) 


5%» (34 2) * 4 # Repetition 
(1, 2, 1, 2, 1, 2, 1, 2) 


>>» Тв (3, 2, 3, 4) # Indexing, slicing 
>>> Т[0], T[1:3] 
(1, (2, 3)) 


0000000000000 


09-100000000000000000000000000000000000050000000 
О00000000000000000000000000Руєһопро000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


>>> x = (40) # An integer! 

>>> X 

40 

>>> y = (40,) # A tuple containing an integer 
>> у 


(40, ) 


О00000000000000000000Руєһопо000000000000009-1000 
О000000000000000000000000000000Руєһопоо00000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU00000000000000000000000000000000UUUUUUUPython 2.XD 


printUU00000000000000000000UUUUUUUDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00 


00000000000 


ООД0000000000000009-10000000000000000000000000 
П" "D^" 0ОДО0000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000 
UUU00UsortedUUUUUUU00000000000000 


>>> Т = ("cc', а, 7007; "ре" 

»»» tmp = list(T) # Make a list from a tuple's items 
»»» tmp.sort() # Sort the list 

»»» tmp 

Газ; "bb's еса *dd'] 

>>> T = tuple(tmp) # Make a tuple from the list's items 
>>> T 

Сал, "Mu “ас, “dey 


»»» sorted(T) # Or use the sorted built-in 
Гая", "В". ‘ее’. "| 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000 


0000005 comprehension adn mp aaa 00000000 
000000000000290 


>>> Т = (1, 2, 3, 4, 5) 
>>> L = [x + 20 for x in T] 
ар L 


[21, 22, 23, 24, 25] 


ОД000000000000----ОО0000О000000000000000000000000 
ОДООООО000000000000000000000000000000000000----00000 
ОДООД000000000000000 


О0000000000000000000Руёћоп 2.60Python 3.ОДОО000000 
00——іпадехПсоипОО0000000000000000000000 


>>х Т = (1, 2, 3, 2; 4, 2) # Tuple methods іп 2.6 and 3.0 
»»» T.index(2) # Offset of first appearance of 2 
1 

»»» T.index(2, 2) * Offset of appearance after offset 2 
3 

»»» T.count(2) # How many 2s are there? 


3 


UPython 2.6[JPython 3.000000000000 一 一 0U000000000000 
ОРУуСпОПООООООООООБООО0О0О000000000000000000000000000 
00 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
OOU 


>>> T = (1, [2, 3], 4) 
>>> T[1] = 'spam' # This fails: can't change tuple itself 
TypeError: object doesn't support item assignment 


>>> T[1][0] = 'spam' # This works: can change mutables inside 
>>> Т 
(1, ['spam', 3], 4) 


ОДООООО00000000000000000000000000000000000000000 
00 


UUUUUUUUUUU 


ПОООООО00000000000000000—=-00000000000000000000 
О0500000000000РуёһопрО000000000000000000000000000000 
О00000000000000000000*00” П000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
ОО00000000000000000000000000000000*00" 000000000000 
Python[ Dunn aaa aan 


[000000000000000000000000000800000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ПП 


00000000000000000000000000000000000000000000000 
ПОООООООООО0ОВОСООООРУ then 000000000 


Дрр000ОорепророооПРуєвопООДОООО00000000000000000 
орепо0000000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
000000000000000000000000000000000000000000000000000 
000000000000000000009-200000000000 


表 9-2: 常见 文件 运算 


操作 解释 

output = open(r'C:\spam', 'w') 创建 输出 文件 ('w' 是 指 写 入 ) 

input = open('data', 'r') 创建 输入 文件 ('r' 是 指 读 写 ) 

input = open('data') 与 上 一 行 相同 ('r' 古 默认 值 ) 

aString = input.read() 把 整个 文件 读 进 单一 字符 串 

aString = input.read(N) 读 取 之 后 的 N 个 字 节 (一 ae наче 
aString - input.readline() 读 取 下 一 行 (包括 行 末 标 识 符 ) 到 一 个 字符 串 
alist = input.readlines() 读 取 整个 文件 到 字符 串 列表 
output.write(aString) 写 和 人 字 节 字符 串 到 文件 
output.writelines(alist) 把 列表 内 所 有 字符 串 写 人 文件 
output.close() 手动 关闭 〈 当 文件 收集 完成 时 会 奉 你 关闭 文件 ) 
output .flush() 把 输出 缓冲 区 刷 到 硬盘 中 ， 但 不 关闭 文件 
anyFile.seek(N) 修改 文件 位 置 到 偏 移 量 N 处 以 便 进行 下 一 个 操作 


for line in open('data'): use line 文件 迭代 器 一 行 一 行 地 读 取 
open('f.txt', encoding-'latin-1') Python 3.0 Unicode 文 本 文件 (str 字符 串 ) 
open('f.bin', 'rb') Python 3.0 二 进 制 byte 文 件 (bytes FFE) 





0000 


ОДОО00000000000Оо0реподооорпорооооподрооорр00000 
ПГ ОООО00000000000 м'ООО0000000000 а ОООООД00000000000 
ОДООО00000000000000 


“ПОООО00000600000000000000000Руќћоп 3.0 UnicodeUbUb 
00000 


'00“+”00000000000000000000000000000000000000000 
0000000000000000 


UUU000000000UPythonUUUUUUUUUUUUU00000000000000 
О“ о”ООООО000000000000000000000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000 
РУЄпопПДООООО0000000 


0000 


UUU00000000000000000000000000UUUUUUUUPythonDDODD 
UUUU00000000000000000000000000000000000UUwriteUDUDD 
О00000009-2000000000000000000000000 


0000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
ОД0000240000000000000000000Р0г000000000000000000000 
00008 


UUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
ОРУуСПпОПОДОООООРгі пСОДООООООДОДОООДООДПРУЄВОГОДОДООООО 
0000----ООО0О0ОДОДОДОДОДОДО000000000000000000000000 
UUUU0000000000UintDfloatDstrUUUUUUUUUUUUPythonUUUUUUU 
[0000000000000000000000р'<ке000000000000000000000 
structUUUUUUUUUUUUUUUUUUUUUU 


close[|[ 000 


UUUUclose0000000000000000000600000000Python0D00D0 
UUUU0000000000000000000000000000UUUUUUUUUUUUPythonD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUU0000000000000000000000000000UU0UUUUUcloseUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
О000000Руёһоп 2.6UPython 3.00000with/asUUDUUUUDD 


UUUUUUUUUUUUDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUU 
fushUUUU000000UUUU0000000Uopen000000UUUU000D000UUUD0 
Python0U00000000000000000000seekDU0U0UUUUUUUUUUUUU 
00 


0000008 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UnUUUUU0U0UUUUUU00UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
readlineU000000000000Python0000000000000000000000UUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


»»» myfile = open('myfile.txt', 'w') # Open for text output: create/empty 
>>> myfile.write('hello text file\n') # Write a line of text: string 

16 

»»» myfile.write('goodbye text fileWn') 

18 

»»» myfile.close() # Flush output buffers to disk 

»»» myfile - open('myfile.txt') # Open for text input: 'r' is default 
»»» myfile.readline() # Read the lines back 


‘hello text file\n' 

>>> myfile.readline() 

"goodbye text file\n' 

>>> myfile.readline() # Empty string: end of file 


ПППППМуПКеППППППРУу Поп 3.0Q00000000Python 2.600000 
000000000000000000000000000000000000000\700000000 
000000000000000000000000000000000000000000000000 


UU000000000000000000000000readU0000000000UUUUUUD 
0000 


»»» open('myfile.txt').read() # Read all at once into string 
"hello text file\ngoodbye text file\n' 


>>> print(open('myfile.txt').read()) # User-friendly display 
hello text file 
goodbye text file 


0000000000000000000000000000000 


>>> for line in open('myfile'): # Use file iterators, not reads 
print(line, end='') 


hello text file 
goodbye text file 


ПООО0000000орепооо00000000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
ООр000000000024000000000000 


Python 3.ОПО00000000 


О000000000000000000000Руһоп 3.09Python 2.60000000 
Порепо00000000000000000"0"000000Руєћопоо00000000000 
ПППРу Поп 3.0Q000000000000 


OO000000000000str0UUUUUUUUnicodeUUUU0U000000000000 


'00000000000000006у*е$0000000000000000000000 


UUUPython 2.600000080000000000000000000000000000 
[Junicode[TI[][]odecs.open[][]]]niUnicode[Tr][]PPython 3.00000000 
000000 пісоаеро0000000000000000—==0000000000000000 
UnicodefJUASCIIQOO080000 


UUUUUUUUU000A>CINO000000UUUUUUUUU0000UUUUUUUUUUUD 
ПППППППРУ Поп 3.00000UUUUUUUUUUUUnicode0UUUAsSCNOOO000 
UUU000000000000000000000000000000000UPython 3.00 
Python 2.60000000 


UU00000U00000000U00U00UPython 3.00000000000000000 
ОО000000000006уёеѕП0000000000000000500000000000000 
ПО0000000пісодеПрооо00000000000000000—==0000000 
Unicode Q00U0000 


ОООО000000000000000000000000000бусе500- ---000000 
ОДООООО0000000000000000000000000000000000000 


»»» data - open('data.bin', 'rb').read() # Open binary file: rb=read binary 
»»» data # bytes string holds binary data 
b'\x00\x00\x00\x07spam\x00\x08' 

>>> data[4:8] # Act like strings 

b'spam' 

»»» data[o] # But really are small 8-bit integers 
115 

>>> bin(data[o]) # Python 3.0 bin() function 
"001110011" 


ОООО0000000000000000000000000000009пісодерр0000 
О000000000000\®0000000000пісоаероб0000000Рућопр00000 
О000000000003600000000000000000000000000000 


О00000000Руєһоп0 


О0000000000000000000000000Руєһоп000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 

>> X, Y, Z = 43, 44, 45 # Native Python objects 
>>> 5 = '5рат' # Must be strings to store in file 


>>> D w ('a': 1, 'b': 2) 
>>> L = |1; 2, 3] 


>>> 

>>> F = open('datafile.txt', 'w') # Create output file 

>>> F.write(S + "Мп') # Terminate lines with \n 

>>> F.write('%s,%s,%s\n' % (X, Y, Z)) # Convert numbers to strings 
>>> F.write(str(L) + '$' + str(D) + '\п') # Convert and separate with $ 


>>> F.close() 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
[00000000000ри00000000000000000000000000 


>>> chars = open('datafile.txt').read() # Raw string display 
»»» chars 


"Spam\n43,44,45\n[1, 2, 3]$('a': 1, 'b': 2}\n" 

»»» print(chars) # User-friendly display 
Spam 

43,44,45 

[Мы ЗПР yg. "be XT 


ОООД000000000000000000000000000РУСПОПООООО 
РУЄпопПДОООООООДООО000000000000000000000000000000000 
000000 


>>> Е = open('datafile.txt') # Open again 

»»» line - F.readline() # Read one line 

»»» line 

' Ѕрат\п' 

»»» line.rstrip() # Remove end-of-line 
"брат" 


О0000000000000гѕ=гірроО00000000001те[:-1100000000000 
0000000“\п"000000000000000000000 


ОДООООО000000000000000000000000000000000000000000 
0000 


>>> line = F.readline() # Next line from file 

»»» line # It's a string here 
'43,44,45\п' 

>>> parts = line.split(',') # Split (parse) on commas 
>>> parts 


['43 ; 7447 ASNN] 


[000000000$р000000000000000000000000000000000000 
00000000000000000000000000000000 


»»» int(parts[1]) # Convert from string to int 
44 

»»» numbers - [int(P) for P in parts] # Convert all in list at once 
»»» numbers 


[43, 44, 45] 


і ООООООООО0О000000000А000000000000000000000000 
О00000000000000000000000000000000000000000000ғ<гіро0 
О00000"\п"Оіпоо00000000000000000 


О050000000000000000000000000ема000000ема 000000 
ОООД0О0000000000000000РУСПОПОДОДООО 


»»» line - F.readline() 
»»» line 


"А, 2, Аға 2$, “bos 2}\п" 

»»» parts - line.split('$') # Split (parse) on $ 

»»» parts 

Е 25 3]'5 За": T. "р": 2}\n"] 

>>> eval(parts[0]) # Convert to any object type 
[1, 2, 3] 

>>> objects = [eval(P) for P in parts] # Do same for all in list 


>>> objects 
Па, 2, 3], Са": 1, 'b': 2}] 


О000000000000000000000Руєпопроо000000000000000000 
UUUUUUUUUUUUDU 


[]pickle(]]Python[]DLDL 


UU00000000UevalUUUUUUUUUUUUUUUUUUU000000000000000 
UUUevalUUUUUUUUPythonDDOUUUUUUUUUUUUUUUUUUUUUUUUUUUDUD 


UUU0000000000000PythonUUUUU0U0000000000000PythonUDUD 
pickleQQ000000000 


ріскіе | in p aaa Pythennm aaa 
00000000000000000000000000000000000000000000006 
pickleUUUU 
>> D = ('а': bs 2) 
>>> F = open('datafile.pkl', 'wb') 
>>> import pickle 


>>> pickle.dump(D, F) # Pickle any object to file 
>>> F.close() 


UU00000000000000000000Upickile000000000 


>>> Е = open('datafile.pkl', 'rb') 

>>> E = pickle.load(F) # Load any object from file 
>>> Е 

а is “BS 32 


0UU0000UUUUU0U0000UUUU00000pickieUUU00000UUUUUobject 
seriallizationUUUUUUUUUUUUUUUUUUUUUUUU0U000000000000 
pickleU000000000UUUUUUUUUUUUUUUUUUUUUUUUUUUpIckleDD 
006 


>>> open('datafile.pkl', 'rb').read() # Format is prone to change! 
b'\x80\x03 }q\x00(X\x01\x00\x00\x00aq\x01K\x01X\x01\x00\x00\x00bq\x02K\x02u. ' 


HOpickleQO00000000 0000000000000 0000p ickleQO0000000 
ООРуєћопр000000000000000ріскіеППпеіро0000000000000000 
о0005һемер005һеІмеПріскіерРупопо0000000000000000000 
О0000000000000000000027000005һеІмеПо000000003000036 
О0000Пріскіер000 


UU000000000000000pickle000000000000000UPython 3.000 
О0000ріскіер000000006уёеѕ000000000000000000000000000 
О0000Руёћоп з.О005000000000Руєћопро0000000000000000 
ОО00000000000А5СИОООО000000000000000000000000000 
Python 3.ОПОООДОЗОДООО000000000000000бусе50000360 
РуєпопрО0000000000000000000000 


Python 2.60000сРіскІер0000ріскіеро0000000000000000 
ПОРућоп 3.О0000000, рієкіерддОріскте)00000----000000 
pickle0UUUUPythonDODODD 


0000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000000000е00000000Ру{ой0000000000000000000000 
structUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00000000000 


ОООО000000000000000073м6'ООО000000000000000000000 
О0Руёћоп0005 гис ООДОООДОООО00004000000000400000000 
О002000000000000000000000і9-епаіапрооо00000000000000 
00000000 


>>> Е = open('data.bin', 'wb') # Open binary output file 
»»» import struct 

>>> data = struct.pack('»i4sh', 7, 'spam', 8) # Make packed binary data 
»»» data 

b'\x00\x00\x00\x07spam\x00\x08' 

>>> F.write(data) # Write byte string 

>>> F.close() 


Python0UU00000000000000UUUUUUUUUUUUUUUUUUUUUUUDUDUD 
О00000000000000000000Рупопро0000000000000000000000 
О000000000000Руєһоп0000000000000Руєһопро000000000 


»»» F = open('data.bin', 'rb') 


»»» data - F.read() # Get packed binary data 
»»» data 

b'\x00\x00\x00\x07spam\x00\x08' 

>>> values = struct.unpack('>i4sh', data) # Convert to Python objects 
>>> values 


(7, 'spam', 8) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
PythonUUUUUUU000UUstructUUhelpUUUUUU0U0UUUUUUUUUO0UUUU 
UUU000U00000 wb Urb 0U0000000000000000UUUUUUUUUUUUUUDUD 
0000 


00000000 


UU00000330000000000000UUUUUUPython 3.0UPython 2.60 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


with open(r'C:\misc\data.txt') as myfile: # See Chapter 33 for details 
for line in myfile: 
...Use line here... 


000оз ЗО0000єгу/й па ПуДророборобородбор0000000000 
一 一 UUUUUUU300000000UUUU0UUUUUUUUUUUUUUPythonUUUUUUDU 
0000 


myfile = open(r'C:\misc\data.txt') 
try: 
for line in myfile: 
«s lise LINE Here... 
finally: 
myfile.close() 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


000000 


09-200000000000000000000000000000005еекоро00000 
ОДОДОО000000000000000008ч5800000000000000000000000 
000000 


РуєпопПДОООДОООД0О000000000000000000000000000000 
UUUU000000diruuUuUhelpUUUUUUUUUUUUUUUUUUUPython 2.6000 
UUUUUfile00UPython 3.0000000000000000000000002300“000 
ОДОО0007 О000000000000000000000000000000000000000000 
0000 


ПООБОСОООО0ООорей ППОООПООООПРУ ой 00000000000 
ООРУЕпоПОООООООООООООО0О00000000000 


000 

Дзуз ОДОДО000000000П5у5.5:дои ППТ 3700" DOO 000 
osUUUUUUUU 

UUUUUUUUUUUUUUUUUUUUUUUU 


Sockets[]pipes[]FIFO[T[] 


UUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUU 


О0000000000Руєһоп000027000000 


5 ле ІП 


По5.рорепДзибргосез5. РОРепЛОДООДОООООДБ РФРРОООДОД0О00 
00000 


ОООДО000000000000000000РУЗ5егіаїрорОДОДОООО00 
рехрес ДПОДОООДОДОООДОПРУЄпопОООДУУЕБОДОООО00000000 
000 


ПООБОСООБООРУ от 2.5000000000000Оо0репородооніег 
ОБОб000000000ОорепдятердоророродбоборепоОбООРУЄПОоп 
3.00UUUfile000000000UopenDDD 


Python 2.6000000000fle0UUUUUUUUUUUUUUUUUUUUU000D0 
ППППППППРу Поп 3.000000000000000000000000000005000 
О000000000000000000000000000000000ғ00000уре(Р)0000 
UUUUUUU 


UUUUUU 


0UU000000000000UPython0UUUUUUUU00000000000000000000 
00000000000009-30000000000000000000000 


0000000000000 
'01000000000000000000000000000000000000000000 
"ОДОО0000000000000000000000000000000000000 


"ОДОО00000000000000000000----ОО000000000000000000 
ПППППРУ По" 0000000000000 


"09-З00*00”О0000000000000Руёһоп 2.6000000000000000 
000000 


·19-ЗПООООООЗЕ ООРу оп 3.0[]f]bytes[]Python 2.600 
unicode[]Python З.О00буёеаггауроб50000000 


"ОДОО0000000000000000000000000000000000000000000 
О00000000#тоғгепѕеє 00000000000 


'00000000009-З00Руоп 2.erPythoen З.О000000000000 
00000000000000006 


表 9-3: 对 象 分 类 


对 象 类 型 分 类 是 否 可 变 
数字 数值 f 
字符 串 序列 fs 
列表 序列 是 
字典 对 应 = 
元 组 序列 T 
文件 扩展 N/A 
Sets 集合 是 
frozenset 集合 T 
bytearray (3.0) 序列 AE 
ООО000000000 


ОДООО0000000000000000000000000000000000000000000 
ОДООООО00000000000000000000. 00000000000000 


class MySequence: 
def  getitem (self, index): 
# Called on self[index], others 
def _ add (self, other): 
# Called on self + other 


0000000000000000000000000000000000000 
selflindexj=valueUUUUUUU__setitem_UUUUUUUUUUUUUUUUUDUD 
СПОООО00000000000060000000000000000000000060000000 
000000000000000000 


О0000 


ОДООО00000000000000000000000000 
"ОДОО0000000000000000 
"ОД0000000000000 
"ОДОО0000000000000 


ООРУЕпоПОООООООООООООО00000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
ОДООО00000000000000 


ОДД0О00000000000000000000000000000000009-1000000 
ОДОДОО000000000000000РУСПОПООООДОООООВОДОДООО000000 
00000009-100000000000000000000000000000000000000000 


>>> L = ['abc', Г(1, 2), (131, 4)], 5] 
>>> L[1] 


[(1, 2), (131, 4)! 

















0 9-1 0000000000 абс’, [(21,2),(131,4)1,510000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


»»» L[1][1] 


([3], 4) 
»»» L[1][1][o] 
[3] 


>>> L[1][1][o][0] 
3 


О0М500 


ОДО060000000000000000000000000000000000000000000 
ОДОООО000000000000000000000000000000000000000000000 
ОООО00000000000000000000000000000000000РУспОПООСОО 


ОООО60О00000000000000000000000000000000000000000 
ООО00000ХОДОООДО00605З00000ХОДО000000000000000000000 
ОДО0ХО0000 

>>> X = [1, 2, 3] 


>>> L = ['а', X, 'b'] # Embed references to X's object 
>» De ['x':X, 'y':2) 


0000000000000000000000000%0000004200000000000 
000000000009-2000 





n 
oer ӛзі 











П 9-2 00UUUUU0000XDOUUUUUUULUDPUUUUUUUUUUUXDUUUUULD 
000000000 


00000000000000000000000000000000000000000 


>>> Х[ 1] = 'surprise' # Changes all three references! 
»»L 

Га”, |4, '"sürprise', 3], 8'] 

>>> D 

{<i [3 “Suprise”, 3], У а 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUDUDU 


DUOUUUUUUUUU00ULI:JOO000000 


'DUcepyDnX.ceepy oDnnnai 


IDD rst pst 00 


“copy р 00000000000 


ОДООДООО000000000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


>>> А = L[:] # Instead of A = L (or list(L)) 
>>> B = D.copy() # Instead of B = D (ditto for sets) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


>>> А[1] = "Мі" 

>>> B['c'] = "брам" 

>>> 

>>> L, D 

(15.2; 3]; Са: № “B's 22) 

>>> A, B 

ПА; "Nig Ble З я б 1; C: spas “Ы: 25) 


000000000000000000000000000000000000000006 


>>> X = (|13, 2, 3] 
УУ L. = [ПЖ 'b'] # Embed copies of X's object 
>>> D = ('x':X[:], 'у :2) 


00000009-2 ——41200000000000000Х00000000%0000000 
UUUxDUUUUUULUDPUUUUUUULUDPUUUUXD 


ОООООО00000000000000сорубоо000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


соруПП-ППітроге сору000000Х=сору.деерсору(Ү)000000 
ПУОООО000000000000000000000000000000000000000000000 
ОДООО0О00000000000000000000000000000000000000000Псору 
ОДООО000000000000 


UUUUUUUUU 


О00Руєһопо0000000000—=000000000000Руєһопо000000 
ОООД000000000000000000000000000000РУспопООДОО000000 
ОДООООО0О00000000000000000000000000000000 


ОДООД000000000000000000 


>>> L1 = [34 ('а', 37] # Same value, unique objects 
555. L2: м |1, (а +» 3)] 

>>> L1 == L2, Li 15 L2 # Equivalent? Same object? 
(True, False) 


DID ec1nr2 naa ba dn p ann bd |n Un Py then n i inb n] Den 
UUUUUUUUUUUUUUUUUUDU 


“== "ДОДОДОД00ОРУЄПОПООООООООДОООДО00000 


"is" 0UU0000000000PythonUUUUUUUUUU0U000000000000000 
OOO 


UUUUUUUULIOL2000 ==”000000000000000000000000000 
UisUUUUUUUUUUUUUUUUU0U00000000000000000000000UUUUUUDU 


»»» S1 
>>> 52 
»» 51 ви 52, 51 is 52 
(True, True) 


ОДОО0000000000000000000000000007 = 2 "00000015000 
О000000Руєһопо00000000000000000000000000000000 
О'єрат'051052000000716"О0000000000000000000000000000 
00000 


>>> 51 = 'a longer string' 
>>> 52 = "а longer string' 
>>> S1 == $2, 51 is 52 
(True, False) 


UUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 GOUUUUUUUUUUUUUUU 
ОО000000000000000000000000000000060000000000000000 
00 


000000“ = = "ООД000О0000000000000150000000000000000 
ОДОООО00000000000000 


ОДООД0000000000000000000 


»»» La = [1, ('a', 3)] 
x» 12 = ГА, ('а', 2)] 
>>> Li € L2, Ш == І2 ГТ > ІЗ 


# Less, equal, greater: tuple of results 
(False, False, True) 


0000030020000е1100Е2000000000000000000000000——0 
00000000000000000000000000000 


ПППППРУ поп napa dnm n 

‘0000000000000 
"ООб00000000000000000000000007абе"О"ас"00 
'0100000000000000000000 


OUUUUUUU00000000000000000000000Python 3.0000000 
ОДОДОРУуєпоп 2.60000000000000000000000000000 


'00000000000010'$рапт"ППРуПоп 3.0000000Python 2.600 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UU00000UPython 3.00000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДООО00000000000000000000 


Python 3.000000 


О00000000000000000000Руёһоп 2.6000000000000000000 
О00000000/0000 


C:\misc> c:\python26\python 
»»» 01 = а731, 'b':2] 
уз» рі a ба Top 


>>> D1 == D2 
False 

>>> D1 < D2 
True 


[]Python 3.0[0[0000000000000000000000000000000000 
Python З.ОПООООО0О00000000000000000000/00000Руёћоп 3.0 
ОДООО000000000000000000000000000/000-  — ite ms 0000000 
DJsortedDDDD 


C:\misc> c:\python30\python 
355 Dice {^а 11, 'b':i2) 
Dx Ри З вч "р 03) 


»»» D1 ss D2 
False 
>>> D1« D2 


TypeError: unorderable types: dict() < dict() 


>>> list(D1.items()) 
ба; 5)» СЕ, 2)1 
>>> sorted(D1.items()) 


(Са", 1), СЬ", 2)] 


>>> sorted(Di.items()) « sorted(D2.items()) 
True 
»»» sorted(Di.items()) » sorted(D2.items()) 
False 


UU00000000000000000000000000UPython 2.60000000000 
00000000000 


PythonUUUUUUU 


UU00000000000000000000000000000U00UTrueUFalseUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ОРуСпОПОООООООООООООДОО0000000001000000000000 
Python0UU0000000000000000000UUUUUUUUUUUUUUUUUUUPython 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUU 
"ОД00000000000 


09-400UPythonUUUUUUUUUUUD 


їх 9-4: 对 象 真 值 的 例子 


XT R 值 
"Spam" True 
ы False 
[] False 
{} False 
1 True 
0.0 False 
None False 


ОО0009000000000000000000Руєһпопо0001# Х:ОООО00000000 
ХОООООООООООООН X !=…DUUUUUUUUUUUUUUUUU0U00000000000 
ОДОД0000000й0000 


None[][] 


Python0UU0000000None009-4000000000000000000004000 
[]None[Pythen nmn an p aan d p p png a nd Da] n d pd CODO 
NULLUUUUU 


000000000000000000000000000000000000000000000000 
[000000000000000000000000001990000000000019900000000 
ПОМ опей ПП 


>>> L = [None] * 100 

>>> 

>>> | 

[None, None, None, None, None, None, None, ... ] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О00000000000000000000000000000000000000000000000 


Мопер 


О00Мопепо000* B 000000№опероо00000000000000000 
00000----ОООО000000000000000РУСпОПООООООДОДОБОД00000 
ОДОООО000000000000000000000000000000000 


боо! 


Python0UU000UboolUUU2>0000000000000000UPython000000 
О000000000000000000000001ғиеПғаіѕеВОо000050000000000 
О1ПоПОО00000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUU 


-D00000000000TruedFalseDQODDDddg10000000000000000 
00 


"ООб0000000000000001гиебРаї5е ОООО002000000000000 
000 


ПіҒОООООООО00000000000000000000000000000000000000 
О00000000000000Руєпопо0000000006ооІ0000000000000000 
О00000001ғиеро00000000000 


»»» bool(1) 

True 

»»» bool('spam') 
True 

>>> bool({}) 
False 


UU0000000000000000000000000Uf000000000000000000 
00 


0000000 1 200000000000000000000 


PythonQU000 


09-300UPythonUUuUuUUUUUUUUUUUUUUUUU000000000000000 
0009-ЗП00000000000000000000000000000000000000000000 
000000 





«ТТЕ 


um 
fb 
= 
jc 
° 
|= 
m 
1“ 





Unicode (2.6 


Bytes (3.0) 


= 
= 
© 
— 


Callables 


1 


Generator 


Boolean 


= 
cs 
D 








9-3 ДОДООПРУЄОПОДОБОДОООПРУЄВОПОООООООООДОБОДОП 
UUUUUUUUUUUUUUUUUUUUUU type ТІП 


ПОООООООБООРУ then i mn m anm d] en Da dm DU P y the nnm; 
0000000000000000000000000000000000000 


Type 


ППООООООБОО0ОРУ ой 0000000000000 


UU0000000Utype(X)D000000XDO0000000000UUPythonDDUIfDDU 
D0000000000000004000000000000000000Python0Q0000000000 
0000000000000 


О000000000000Руһоп 2.200000000000000000000000000 
ПО00аіс 155 &иріеПіпћоасотріехПбуѓе[ёуређѕе 
filer]]Python 2.60#іер000000орепр000000Рућоп 3.00000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUD 


UUUPython 3.0000000000000000000000000000000000000 
ПППППППРУ Поп 2.600UUUUUUUUUUUUUUUUUUUUUPython 3.0000 
UUU00Uisinstance00000UUUU00UUUUUUUUUUUUUUUUUDUD 


type([1]) == type([]) # Type of another list 

type([1]) == list # List type name 
isinstance([1], list) # List or customization thereof 
import types # types has names for other types 


def f(): pass 
type(f) == types.FunctionType 


ООООРУ поп n bann n disinstancer 0003100 
ППППРУу Поп 2.20)0000000000000000000 


003100000000уре(х)0000000000000000000000000 
Python 3.0Q00000000000000000000000Python 2.6Q00000000 
ОООД00000000"00"000000000000000000000000000 class П 
О000000000000000000000003 10000000000 


PythonQQ0000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
Python000000000000000000000UCOUUUUUUUUPythonDDOOUOUD 
UUUUPBMUDUUCUIUUUUUUUUUD 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
ОД0000040000011, 21000000репродрооороропоророооросооо 
О05000000000000000000000000000000ге000ге.сотріїе()000 
РуёпопП0000000Руєһопо000000000000000 


000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUU 


ОО0000000000 


ОДООД00000000000000000----ОО000000000000000000000 
UUUUUUUUULUUUUUUUULUUUUUUUUMOUOUUUUUUUUUUUUULUUUUUUU 
МО000, 


>>> Low [1, 2, 3] 

зе Km [Ke У] # Embed a reference to L 
>>> М 

[X [1; 2; 3], Ж 


>>> L[1] = 0 # Changes M too 
>>> М 
['X', (1, о, 3], 'Y'] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000000000000000000000000000000000000000000 


>>> L = [iy 2; 3] 


M» |К", LII, Y] # Embed a copy of L 
>>> L[1] = 0 # Changes only L, not M 
>>> L 

[1, 0, 3] 

>>> M 


70", [1, 2, 3], w] 


ООД0000000000000000000----О00000000000000000000 
ОДОООО0000000000000000000000 


ОО00000000 


ОДООДО0О000000000000000000000000000000000000000000 
ООДОО00000000000Х00000000200У0О000000000000 


>>> | = [4, 5, 6] 

55» X= L * A # Like [4, 5, 6] + [4, 5, 6] + ... 
>>> Y = [1] * 4 # [L] + [L] + ... = [L, L,...] 
>>> X 


[4, 5; 6, 4, 5; 6, 4, 5; 6, 4, 55 6] 
>>> Y 


[[4, 5, 6], [4, 5, 61, (4, 5, 61, (4, 5, 611 


UULUUUUUUUUUUUUYUUUUUUUUUUUUULUUUUUUUUUUUUUUUUUU 
000000000 


>>> Ц] = O # Impacts У but not X 
>>> X 


[4, 5; 6, 4, 5; 6, 4, 5; 6, 4, 5; 6] 
>>> У 


[[4, 0, 6], [4, 0, 6], [4, 0, 6], [4, 0, 611 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000000000000000000000000000000 


0000008 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
Python0UU0000000000000[L…jDOO000000000 


>>> L = ['grail'] # Append reference to same object 
»»» L.append(L) # Generates cycle in object: [...] 
> L 

L grail; Г 


0000000000000000000000000000000000000000000000 
一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ПОО00000000000000000000000000000800*0000000" 0000000 
00000000000024ПОгеіоаааї!. рудООД0000000000 


ОДООО0О00000000000000000000000000000000000000000 
ОДОООО000000000000000000 


0000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUU 


T = (1, 2, 3) 
T[2] = 4 # Error! 
T = T[:2] + (4,) # OK: (1, 2, 4) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


0000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUopenUUUUUU 
UUUU000000000000000000000000Python0000000000000D0D0DD 
pickleUstructUUUUUUUUUUUUUUUUUUUU000000000000000000DD 
ОДООД000000000000000000000700700000000000 


D00000000000000Python000000000000000000Python000 
ООООД000000000000000000РУкпопОООДООООО0000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


0000 


1.00000000000 

2 ООДОО0000000000000000001(4,5,6)0000(1,5,6)0 
З.орепроОбббО00000000000000 
4.ППО0000000Руһопо000000000000000000000000 
5 ОДОО0Д00000000000000 


6.PythonQU0000000000000 


0000 


1.Д)ДіеГДОООПРУЄВОПОДОООООООООДООООБ0О0000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


2 ПООД0000000000000000000000000000000000000001 = 
(4,5,6)000000000000000000000000000000000007= 
(1,)+Т[1:1000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
00 


3.орепп п 0000000" ОО0000000000000000000000 
000 


4.pickleQ00000Python nn mn aa b DUCTUS tru eq 000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


5 ОДО0000000Х00000000000со0ру0000000 
copy.deepcopy (X) ПОДООДОООД0000000000000000000000000 
aList[:][jaDict.copy  ОООДО00000000000 


6.000000000000000000000000000UTrueUFalseUUUUUUUUU 
000000000001090 


OOOO 000 


0000000000000000000000000000000000000000000000 
ООО00000080000000000000000000002001200000000000000 
ОДООООО000000000000000000000000000000 


1.ДООД0000000020000000000000000000РУСПОПОООООООО 
ОДООООО0О0000000000000000000000000000000000000000000 
ООД000000000Х = 1;ХО000000000000000000000000000000000 
ОООД00000000000000000000000Х.,У,200000000РУспоПОООООО 
0000000 


до чек б 
2:7 5, 2 Ғ 5.0 


"spam" 4 "eggs" 

S = "ham" 

"eggs " + 5 

57 5 

S[:0] 

"green %5 and Xs" X ("eggs", S) 
‘green {0} апа (1]'.format('eggs', S) 


('x',)[0] 

(x^, 'у' Га] 

L = [1,243] * [4,5,6] 

L, LI: Is L[:0]; L[-2], L[-2:] 
([1,2,3] + [4,5,6])[2:4] 
[L[2], L[3]] 

L.reverse(); L 

ӨГ L 

L.index(4) 

a ty, “ЗЕН Ы” 

Dad [ns "у sts "22793 
D['w'] = 0 

ӨГ УЖ + DL ] 
D[(1,2,3)] = 4 


list(D.keys()), list(D.values()), (1,2,3) in D 


ПІ, ГАО 05 None] 


2.[]000000000000000900000000400000000000000000 
L=[0,1,2,3JUU00000000UUUUUUUUUU00000UUUUUUUU0000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


a.UUU0000000000UUUUUULL4jJUU 


0.00000000000000004 -1000:100100 


c.UUUUUUU00000000000000000000000000ULL3:1jD0UPython 
000000000000000000ц 3 :1.1=172' 1000000000000000000000000 
000000 


3.000000000009е!1000000047000000000000000000000000 
О000021=П0000000000000000000042:31= 0000000000000 
ОДООООО00000000000000000000000 


delUU00000000000000000000UUUUUUUUUUUUUUdel +9000 
UUUUUU000000000del 41: 1000000000000000000000 
0Ч1:21= ШП 


4.00000000000000 
>>> X = '5рат' 
>>> У = 'eggs' 
>>> Ky Y = Y; X 


0000000000000%0У00000008 


5.0000000000000 


000000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUD 


>>> ІСІ; 2, 311 = "Є 
»»D 
Di uua»: "HUS CEO 3" 


6.UUUUUUUUU00000UUDPUUUUUUUU00 a 0'<'0000000000000 
00000529" ]000000000000000000000'9'О0000['а']='5рап"ПП 
Python0UU00000000000000000000UUUUUUUUUUUUUUUUUUUUUD 
00 


7 ОДОО00000000000000000 
а DO“ + "П00000"/"0000000000000+00000+0000000000 


b. 00000000000“ + ” 000000 


c.appendUU0000000000000000000keys0000000UappendD0 
0000000000000 


4.000000000000000000000000000000000000 


8.000000000000000000000 05 = "spam"00000000000>[0j 
ГОПОПОПГО1ОрОрОДОр00000000000000000000000000000000 
РУЄпопПДОООДООООО000000000000000001 5","р",'а",'п "00000000 
0000000 


Ә.ПОО0000000000000500005="ѕрат "ПОО0000000000 
0"51ат"ООООООООООО000000000000000000000000000000 


10.ПО0000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


11.UU0000UUU000Umyfile.txtUUUUUUUUUUUU Hello file 
могіа! "ПОО00000000000туйћ!е. *00000000000000000000000 
ОООО0000000000000000000000000000000000000000000000 
ОООО00000000000000000000000000000000000000000000000 
Об 


OOOO ШИШ 


0100] РуопП ПП 


UU0000000UPythonUUUUUUUUUUUUU00000000000000000000 
0000000000000000000000000000000000000000000000 


D000000000000000Python000000000000000000*0000000 
0” ПО0000000000000000000000Руєһопро00000000000000000 
О00000000000000Руєһпопо0000000 


UDPythongooo 


0000000000000000000000400000000000000000000000 
UUUUUUUUUUUUUUUDUDU 


1.00000000 
2.0000000 
3.00000000 


4.ПО000000000 


Python0UU00000000000000UUUUUUUUUUUUUUUUUUUUUUDUDUDUD 
UUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUDUDU 


Python 


010-1000Руопо000000000000000000000000000000000 
0002.0-100000000000000000000000000000000РУспопОО0000 
ОО00000000020-10000000000000000000----00С00000000000 
ОДОООО000000000000000000000000000000000000000000000 
IDD Idell I dn p b pd n n Py tee nn n 


#10-1; Python 语句 


语句 
赋值 
调用 
打印 调用 


if/elif/else 


for/else 


while/else 


pass 


break 


continue 


def 


return 


yield 


角色 
创建 引用 值 
执行 函数 
打印 对 象 
选择 动作 
PRINTER 
一 般 循环 
空 占 位 符 
循环 退出 
循环 继续 


国 数 和 方法 


HE BG ai ER 22 


例子 
а, b, с = 'good', 'bad', 'ugly' 
log.write("spam, ham") 
print ('The Killer', joke) 
if "python" in text: 
print (text) 
for x in mylist: 
print (x) 
while X » Y: 
print ('hello') 
while True: 
pass 
while True: 
if exittest(): break 
while True: 
if skiptest(): continue 
def fla, b, c«1, *d): 
print(a+b+c+d[0]) 
def f(a by беї; *d): 
return а+р+с+а[0] 
def gen(n): 
for i in n: yield i*2 





表 10-1: Python 语句 (Ж) 


语句 角色 例子 
global 命名 空间 x = 'old' 


def function(): 
global x, y; x = 'new' 


nonlocal Namespaces(3.0+) def outer(): 
命名 空间 (Python 3.0K x = 'old' 
其 以 上 版 本 ) def function(): 
nonlocal x; x = 'new' 
import 模块 访问 import sys 
from 属性 访问 from sys import stdin 
class 创建 对 象 class Subclass(Superclass): 


staticData - [] 
def method(self): pass 
try/except/ finally ”捕捉 异常 try: 
action() 
except: 
print ('action error') 


raise 触发 异常 raise EndSearch(location) 

assert 调试 检查 assert X > Y, 'X too small' 

with/as 环境 管理 器 (2.6) with open('data') as myfile: 
process (myfile) 

del 删除 引用 del data[k] 


del data[i:j] 
del obj.attr 
del variable 





010-10000Python 3.0000000000000000000000000000000 
00000000 


"ОДОД0000000000000002 100000000000000000000 


"ЮО000ОргіпбРуєпоп З.О000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
1100000000 


"уіеіаоо00000000000000000Руһоп 2.5000000рит 0000 
О00000000000000000000000000000000000000000020000000 
UprntUUUUUUUUUUUyieldUUUUUUDUD 


D000000000000Python 2.60UUUUUUUUUU 一 一 0UUU0UPython 
2.6П00000000000Руєһпопо0000000 


DPython 2.6П0потіоса000000000017000000000000000 
0000000000000 


DPython 2.6ДОргіпЄООДОООДОООО000000000000002 1000 
00 


DPython 2.6[]]Python З.ОПехесрПОО0000000000000000 
О000000000000000000Руёћоп 2.6q00000Python 3.000000 


‘Python 2.500 гу/ехсер еу/Ппанудоорооророоооооооо 
О00000000000000урО000ехсерћпауро00 


[Python 2.500%іћ/аѕ000000000000000000000000000 
. future import with ѕёаїіетеп 0000330000000 


[fl I 


UUUU000010-1I0UUUUUUUUUUUUUUUUUUUUUPythonUUUUUUU 
О0500000Руєһопр0000000000000000000000000000000000000 


00 


[000000 000000000<©0000000000 


if (x У y) 1 
х = 1; 
у = 2; 

} 


ОООООСПС + +0Јамајама5сгірРегі0000000000000 
Python bn ai 


fox» ys 


X = 1 
y=2 

000000РуУ ой 000000000000000000000000000000000000 
ПОРУ Ной 000000000000000000000 


ООООД00000000000000000РУСПОПООООООООООДОДОС0О00 
DIDOCDEIPythenrnin nari 


РуСпоп 00000 


РУЕпопПОООООО00000:0000РУСпопОООООООООО0000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


Header line: 
Nested statement block 


D00000000000000000Python0000000000 一 一 D00000 
Python0UU0U000000000000000UUUUUUUUPythonDUUUUUUUUUUU 
UUUUUUPythonUUUUUUUUUUUUUU00000000000000000D00D0UDUD 
00000000©+-+0000000000©+ +0000000000000000 


PythonQU000 


ППРУ on (0000000000 0000 ead bb IPython(I[! 
UUUUUUUUUUU 


000000 


ОДООО00000000000000 
if (x X y) 


ОО0СПООО000000000000РуєћопоО0000000000000000000 
0000 


LU Хоб У 


ОООДОО00000000000000000000000РУСпоПООООО0000000 
ОДОДОО0000Й000000000000000000000000000000000000000 
ППОРУВойПОСПОПОРУ оп 0000000000000 


UUUUUUUUU 


UUUUUPythonUUuUUUUUUUUUUUUUUU0U0U0UPythonUUUUUUUUC 
00000000000 


x = 1; 


UPythonUUuUuUUUUUUUUUUUUUUU0000000000000000000DD 
UUUUUUUUUUU 


QO0000000000000000000000Pythongg00000000Dd00000 
00 


ОО0000С0000000000000000000000000000000000000000 
О000000000Руєћопро000000000000000000000000000000000 
ОО0000С00000000000РуєһпопО00Руєћоп00000000000 


ПООО000000000 


РуќћопрО000000000000000000000000С00000000000000 
О0000000100000000000000Руһћопоо0000000000000000000 
ОООО0000000000000000000000000000С0000000000000 
редіп/епа[ћеп/епа 00000 


Lf [x У у) + 


QO000000Python000000000000000000000000000Python 
00000000000000000000000 
If x > у: 

Х = 1 

у = 2 


D0000000000000000000000D0DDPython0000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUDU 


UUUUUUUUU 


UUUU00C0U00000000000000000000000000UUUPythonDDODD 
UUUUPythonUUuuUUUUUUUUUUUUUUU0U000000000000000000D0D0DD 
ОДООД000000000000000000000000000000000000С00000000 
00008 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUU00000000000000000000000Python00000000000000D0D0DD 
D000000000Python00000000000000000000000000000000D0000 
UUUUUUUUUUUUUUUDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
©+-1000000000000000000000000000000000000000<©+-+0 
Ом'пітерроро0000 


while (x » 0) ( 


ОДООД00000000000000000С000000000000000000000000 
[000000000000000000000000000000000000000000000©++0 
000000000000000000000000 


while (x > 0) { 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


while (x > 0) ( 


000000000000000000000000000000000 


while (x » 0) { 


ОДОДО000000000020000000000700000000070000000000 
D0000000000000Python0000000000000000000000000000D0000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ООО00СО00000000000000000000000000000006000000 


TP Dx) 
if (y) 
statement1; 
else 
statement2; 


ППе!зеП прп пп lelse пои ое у) 0000000 
О05000001(х)0О000С00000000000000000000000000000000000 
ПОООООО00000000000000 


О000РуєһопрО00000000000000000000000000000000000 
П00000РуєһопоО00 


TT 2- 
17 oy: 
statement1 
else: 
statement2 


LICHE Cels er E ifi p m p ifa pp mif xOUUUUUOOUUOPython 
ПУҒҮБІМҮСІП--ППППІПМһав you see is what you де 000 


UUUUUUUUUUUUUUUUUUUUUUU 


UUUU000000UPythonUUUUUUUUUU0000000000000000000DD 
00000©00000000000000©00000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUU000000000PythonUUUUUUU0000000000000000000DD 


UUU0U0000000000000000000000U0UPythonDDOOUODODOUOUD 
ПППІРІЕ Python CUIDUO00000000000000000000Backspace0DD 
00000000000000000152-Е0000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


D000000000000000Python0000000000000000000000D0000 
UUUU000000000000000000000000Python 3.00000000000000 
ОО000000000000000012000000000000000000000000000000 
ee ПП ППТ 
0000©00000000000000000000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ОО0000000000000000000РуёһопрО000000000000000000000 
О0000000РуєһопрО00000000000000000000000000000с0000 
О05000000000000000000000000000000Руєһопо000000 


000008 


ПППППППППППРУ оп 000000 
"ОДОО00000000000000000 
"ОДОО0000000000000000000000 


ОДОДОДООООД00000000000РУСпоОПООПОООРУЄПОПОООДОООО 
ОДОООО00000000000000 


000000000 


[000000000000000РуУ on III III III! 
006 


а = 1; b = 2; print(a + b) # Three statements on one line 
ПОРућопрО00000000—=000000000000000000000000000 

UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOUDO 

UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOUDO 


UUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUU 
[000000000000000000000900000070000000000%4 3000000000 


ППТ pm mp P yth en nnnm m nn md 
000000 


mlist = [111, 
222, 
333] 


UU000000000000UPython0UUUUUUUU00000000000000000000 
UUU00UPython 3.0000UUUUUUUUUUUUUUUUUUUUU000000000000 
00000000000000000000000000000000000000000000000000 
00000 


О0000000000----ОД00000000000000000000000000000000 
00000000 


Х = (А+В + 
C + D) 


00000000000000000000000000000000000000000000000 
0000000000000 


ОДО000000000000000----О00000000000000000000 


X=A+B + \ # An error-prone alternative 
C+D 


00000000000000000000000000000000000000000000000 
ОО0000000000000000000000000000000С00000000000000 
#+адейперу000000000000Руєһоп00Руопо0000000000С0000 
000 


000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ПППППППППППППРУу the nnn md 


if x » y: print(x) 


ОООО0000000йО00000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
ОООО00000000000000000іббетверороробророборорооодбророго 
ОДООО0О00000000000000000000000000 


ОДООООО000000000000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 


ОДОДО00000000000000000000РУСпопродрдодроороб0000000 


О000000000000000000000000000000001#0000000000000 
UUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUDUDU 


000000000Python00000000000000000000000000000000 
РуЄпопПОООДОООДОО0О00000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUU 


D00000000Python000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
ОДООД00000000000700/00/007000000 


UPythonUUUUUUUUUUUUUUUUUUUUUDU 


while True: 
reply = input('Enter text:') 
if reply -- 'stop': break 
print(reply.upper()) 


UUUUUUUUUUUUUUUUUU 


DOUUU00UPythonUwhile0000UPython0000000000000000 
у"пітеДОДОДООО000000000000мп'терородробоодрроророророро0 


DBBDBBDBDUOHDULHO “ие Ta Em BED p n ad CECI 


"ОО00000000000іпреєроророробророрроророрордоророо 
UUUUUUUUUUUUUUUUUUDU 


OU00000000000UfOUUUU0U00UUifDOUUUUUUUUUU0U000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


'UUUPythonbUb reak00000000000000000UUUUUUUUUUUUDUU 
UUUU000000000000whileUUUUUUUUUUUU0U0000D00 


ОДООД00000000000000000000000000000000000075іор'"Д 
О05000000000000000000000000000000Руєһопоо0000000000 


О0000000м/біїерророророророборобобообороб00000000 
UUUwhileUUUUUUUUUUUUUUUUUUUUU0U0000000000000000000UD 
00 


UUUUUUUUUUUUUUUUUUUUUUUUUU 


Enter text:spam 
SPAM 

Enter text:42 
42 

Enter text:stop 


ОО000000000000000Руєһоп 3.0 nnm pm Pythen 2.6000 
ОбО000000000000000000гаму іпри00іприО00000ргіп00 
D0000000000Python 3.ОО000000000000000000000000000000 
print pn nut 


ОО0000000000 


ОДООД0000000000000000000000000000000000000000000 
ОДООООО0000000000000000000000000000 


»»» reply - "20" 

»»» reply ** 2 

...error text omitted... 

TypeError: unsupported operand type(s) for ** or pow(): 'str' and 'int' 


0000000000000000000000000000000000000000000000 
Python0UU000000000000000000000UUUUUUUUUUUUUUUUUUUUDUD 
UUUUUUUUUUUUUUUUUUUUUU 


»»» int(reply) ** 2 
400 


00000000000000000000000000000000 


while True: 
reply = input('Enter text:') 
if reply -- 'stop': break 
print(int(reply) ** 2) 
print('Bye') 


О000000000000000#000"ѕёор "ООО0000000000000000000 
ОО009000000000000000000000ргіпо00000000000000000000 
ПОООООООООООООО00000 


Enter text:2 

4 

Enter text:40 
1600 

Enter text:stop 
Bye 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU00UUpnrntUUUUUUUUUUUUUUUUEnterUUUUUUUUU0U00000000000 
ргіпєООООООО0О0000000000000 


ОО0000000000 


ОДООД0000000000000000000 


Enter text:xxx 
...error text omitted... 
ValueError: invalid literal for int() with base 10: 'xxx' 


0UU00000000UIntD0000000000000000000000000U000U0UD 
іѕаі9ОООООО0000 


>>> Т = xxx 
»»» S.isdigit(), T.isdigit() 
(True, False) 


>>> S = '123' 


О00000000000000000000000000000000000000000000100 
00000000000 


while True: 
reply = input('Enter text:') 
if reply == 'stop': 
break 
elif not reply.isdigit(): 
print('Bad!' * 8) 
else: 
print(int(reply) ** 2) 
print('Bye') 


000001 2000000Й0000000000000000000000000000000й0 
UUU00000000000000000000000UelifbUelse тоооооооооооооооо 
еізе ПП ПО ППРу оп ПП ПОП 
[00000000000000000000е1$е100 


Орор0000еп'оретведрророророророборороробробобо000 
ОДОД003ООДЙОДО00000000ргі пЄОООО00003000Ом he DEI indo O1 D 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


Enter text:xyz 
Bad!Bad!Bad!Bad!Bad!Bad!Bad!Bad! 
Enter text:10 

100 

Enter text:stop 


UtryUUUUUU 


ООООД00000000000000000РУСПОПООООООООООДОДООІТУП 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUtryUUUU 
UUUUUUUUUUUUUUUUU 


while True: 
reply = input('Enter text:') 
if reply -- 'stop': break 


try: 

num - int(reply) 
except: 

print('Bad!' * 8) 
else: 


print(int(reply) ** 2) 
print('Bye') 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUtryUUUUUUUtryUUUUUUUUUUUU 
Оробр00000000Дехсере ррор000000000еї5ер000єу00000 
О00000000000000Руєһоп000у0000000ехсер 1000000000 
Пе!5е 0100000000000 


0000000000О0ООсгуПехсер  Пе!зепрооооооооооооооооооо 
О00обегупооооо0о Обе љепоооегупооооооновоооооооооо 
Python[]]elseDiif pi nnam neny Dam nmn ——0000000000000 
UUUU00000UtryUUUUUtryUUUUUUelse00000D000UUUUUUelseUtryU 
UUUU000000000UifOUU000000000UbreakDDDUDD 


UUUUUUUUUUUUtryUUUUUUUUUUUUUUUUtryUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
D0000000000tryd0000000000000 一 一 D0000000000floatQ000000 
UUUUUUUUUUUUUUUUUUDU 


UUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUDU 


while True: 
reply = input('Enter text:') 
if reply == ‘stop’: 
break 
elif not reply.isdigit(): 
print('Bad!' * 8) 
else: 
num - int(reply) 
if num « 20: 
print('low') 
else: 
print(num ** 2) 
print('Bye') 


UUUU0U0U0UUifDUUUUUUUUUifDUUUUUwhile00000UelseUUUUUUDD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
2000000 "ом" 


Enter text:19 

low 

Enter text:20 

400 

Enter text:spam 
Bad!Bad!Bad!Bad!Bad!Bad!Bad!Bad! 
Enter text:stop 

Bye 


0000 


D000000000Python00000000000000000000000000000000 
О000РуєһопрО000000000000000000000000000000000000000 
РуєпопрО000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUU00000000000PythonUUUUU0U000000000000000000DD 
UUUUUUUU 


0000 


1.ПСПППППППППРУ Вой 00000000 
2.РУКПопПДОООДОДООО000 

З ПРУЕПоПОДООООДООО00000000000000 
4.Д000000000000 

5 ОДОООД0000000000 
Ө.ПППППППРуУ Пой 000000000 

7 ХгурО00000000 


8.PythonUUUUUUUUUUUUUUUDUD 


0000 


1.0С0О000000000000000000000000000000000000000000 
00008 


2.]]00000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


3.UUU000UUUUUUUUUUUUUUUUUDD 


4.UUUUUUU0000000000000000000000000UUPythonDDODOODD 
UUUUUUUUUUUUUUUUUU 


5.010000000000000000000000000000000 


6.ПООД0000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


7 ХгуП00000Руєопо000000000000000000000000000000 
0000 


8 ООООО00000000000000000000000000000000000000000 
00008 


0110] 000000000 


ППОБООООБООООРУ поп ПОООПОБОООБОСОООО0ООРу оп 000 
000000-——00000000000000000000000000000000000000000 
UU0000000000000000000000000000000UUUUUUUUUUUUPython 
00000000000 


UUUU 


UU000UPythonUUuUuUUUUUUUUUUUUU00000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
ОДООООО000000000000000000000000000000 


"ОДОО0000000000006000000РУСпОПОООООООООДОООДОДОГО 
ОДОД000000000000000000000000000000РУкпопОороО000000 
0000000 


“"ПОООО000000000Руєпопро0000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
ОДООО000000000000000000 


000000000000000000000UUUU0UUUUUUUUUUUUUPythonb 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


'0000000000000000000000=0000ОРу{Аоп 00000000000 
UUU00000000000000000for0000000000000UUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


000000 


0000000РуУ ой 000000000000000000000000011-100 
РуЄпопПДООО00000000 


表 11-1: 峰值 语句 形式 


运算 解释 

spam = 'Spam' 基本 形式 

spam, ham = 'yum', 'YUM' 元 组 赋值 运算 (位置 性 ) 

(рап, ham] = ['yum', 'YUM'] 列表 赋值 运算 (位置 性 ) 

a, b, c, d = 'spam' 序列 赋值 运算 ， 通 用 性 

a, *b = 'spam' 扩展 的 序列 解 包 (Python 3.0) 

spam = ham = 'lunch' 多 目标 赋值 运算 

spams += 42 增强 赋值 运算 (相当 于 spams = spams + 42) 





011-100000000000000——00000000000000000000000000 
0000000000000000000000000000000000000000000000000 
0000000 


000000000 


00000000000000000“ ="00000000000Руһопро000000000 
UU000000UUUUU0U0000UUUUUU00 yum" DO nnspa mE mna mr] 
ОООООО YU M U000000000UPythonUUUUUUUUUUUU0000000000000 
00000 


000000 


О000РуһопрО00000000000000000000000000000—=0000 
О0000000000000000Руєһопб00000000000000000000000000 
000000000021-2000000000000000000000000а00075'0600 
Up TD 


0000000 


UPython 3.0000UUUUUUUUUUUUUUUUUUUUUUU000000000000 
11-10000000000000000000000а000000000060а00075'0600 
Upam ЮДПОДОООООО0О00О0000000000000 


О00000 


011-200000000000000000000000000РУсРОПОДООООООО 
ОДО00000000000000011-20000О5рапобпат 0000000000000 


O'lunch'QO00000000000ham = lunch TIED USpam 2 ha m ri 
пап 000000000000000000000000000000000 


000000 


01.1-1000000000000000----ОО00000000000000000000000 
UU spam+=42 000 spam-spam- 42"0000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
О000000Руєпопо00000000000000000000 


0000 


ОДООД000000000000000000000000000000000 


% python 
»»» nudge - 1 
»»» wink - 2 


>>> A, B = nudge, wink # Tuple assignment 

>>> A, B # Like A = nudge; B = wink 
(1, 2) 

>>> [C, D] = [nudge, wink] # List assignment 

>>> C, D 

(1: 2) 


0UU00000000000000000000000000000U0000UUUPythonDDO 
ОДООООО0000000000000000000000000000 


D000000000Python0Q0000000000000000020000000000000 
О0000000Руєпопро00000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


>>> nudge = 1 
>>> Wink = 2 


»»» nudge, wink = wink, nudge # Tuples: swaps values 
»»» nudge, wink # Like T = nudge; nudge = wink; wink = T 
(2, 1) 


UUUUPythonUUUUUU00000000UUUUUUUU00000UUUUUUUUUUUOD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ППППППППОГИГППРУ оп 0000000000000000000000000000000 

>>> Гау B, c] = (3; 2; 3) # Assign tuple of values to list of names 
ОҒ 
>> Ca, b, c) = "АВС" # Assign string of characters to tuple 


5%» ay € 
CA. "53 


00000000000000000000000000000000000000000000000 
00000000014000200000 
0000000000 


00000000“ = "ПО00000000000000000000000000000000000 
О0000000Руһоп З.Об00000000000000000000000000000000 
ПППППРУК Поп 2.ХОО00000000000000000000000 


»»» string = 'SPAM' 


»»» a, b, c, d - string # Same number on both sides 
>>> а, d 

( ' S ' j О M' ) 

»»» a, b, c - string # Error if not 


...error text omitted... 
ValueError: too many values to unpack 


0000000000000000000000000000000000000000000 


>>> a, b, c = string[0], string[1], string[2:] # Index and slice 
»»a,b,c 
CS" "P" > "АМ') 


»»» a, b, с = list(string[:2]) + [string[2:]] # Slice and concatenate 
>>> a, b, с 
(CS. $ "p Д "АМ" ) 


>>> a, b = string[:2] 
>>> c = string[2:] 
>>> a, b, с 


# Same, but simpler 


Ps "ВР "АМ") 
>>> (a, b), c = string[:2], string[2:] # Nested sequences 


>>> а, b, c 
(SU; "Б" "АМ") 


DDO0000000000000000000000000000PythonDODg000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
00000 

>>> ((a, b), c) = ('SP', "АМ') # Paired by shape and position 
>>> ay Dy с 
Cs, ХЕ, *AMT) 

РукпопОДОДОДОДОДОД'ЗР'ООООО0000000( а 6)0100000000000 
UUUUUUUUUUUUUU A М'ДОДОООД0ЄОО00О00000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUU 


[0000000001 ЗОДО0000000РогоДООООО00000000000000000 
006 


for (ay By C) in П; 22325 (4; Ко 6)]2 exa # Simple tuple assignment 


Tor Са: Б); єс) üm КС 25 25 ШЫ 555. SJE sss # Nested tuple assignment 


0028 000000000000000000000000000000000000РУбпоп 
2.6000000Python 3.0Q00000000000000000 00000000000 


def f(((a, b), c)): # For arguments too in Python 2.6, but not 3.0 


f(((1, 2), 3)) 
О00000000000000Руєһпопро00000000000000000000 


»»» red, green, blue = range(3) 
»»» red, blue 
(0, 2) 


О0000000000000000001002000000000000000000000000 
О000000000000Огапеерр000000000000 


»»» range(3) # Use list(range(3)) in Python 3.0 
[0, 1, 2] 


ООгапдеороороо000000130000000 


ОДООДООО000р000000000000000000000000000000000 


>>> L. = (1, 2, 3, 4] 

>>> while L: 
front, L = L[o], L[1:] # See next section for 3.0 alternative 
print(front, L) 

1 (2, 3, 4] 

2 [3, 4] 

3 [4] 

4 [] 


0000000000000000000000000000000000000 


front = [[0] 
L = L[1:] 


О0000000000000000000000000000000000000аррепар 
рордроб000000їгопее 1 рор(0)00000000000000000000000000 
О0000130000000м/ітероророророоріогороброб0000 


Python 3.000000000 


UU00000000000000000000000000Python 3.0000000 
Python 2.6ПО0О0000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUU 
[0000000000000000000000000000000000000000“00”0“00”О 
000000000000000000 


0000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


C:\misc> c:\python30\python 
>>> seq = [1, 2, 3, 4] 

>>> a, b, с, d = seq 

»»» print(a, b, c, d) 
1234 

>>> a, b = seq 


ValueError: too many values to unpack 


ППППРу Поп 3.0Q00000000000000 apnd bd bn ga n a I! 
0000а0000000000500000000 


>>> a, *b = seq 
»»a 


»» b 
[2, 3, 4] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU0000000000000000000000bUUUU0000000a00U0000000000 
00 


>>> “а, b = seq 
>>> а 

[1, 2, 3] 
»»b 

4 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
[0000000а0<0060000000000000 


>>> а, "Б, c = seq 
>>> а 

1 

>>> b 

[2, 3] 

>>> С 

4 


00000000000000000000000000000000000000000 


>>> а, b, *c = seq 
>>> а 

1 

>>> b 

2 

Ух € 

[3, 4] 


00000000000000000000000000000000000000000000000 
0000000006 


>>> а, *b = 'spam' 
>>> a,b 
E њу“ "d s 'm']) 


>>> a, *b, c = 'spam' 
уху а, b, 
Les ['p', i" | 'm') 


00000000000000000-——00000000000000000000000000 
UUUUUUUUUUUUUUUUUUDU 


>>> 5 = '5рат' 
>>> 5101, S[1:] # Slices are type-specific, * assignment always returns а list 
('5', "рат') 
>>> 5[0], 5[1:3], 5[3] 
( 5", "ра", 'm') 
Python 3.0Q00000000000000000000 000000000 000000000 
UUUUUUUUUUUUUUUUUU 


555 | = 184; 2, % 4] 

»»» while L: 

front, *L = І # Get first, rest without slicing 
print(front, L) 


0000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000 


»»» Seq 
[1, 2, 3, 4] 


»»» a, b, c, *d s seq 
»»» print(a, b, c, d) 
123 [4] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОбаПобсПасоооообооо000000РуёпопрПерооообооооооооо00000 
0000 


>>> а, b, с, d, *e = seq 
>>> print(a, b, c, d, e) 
1234 [| 
>>> a, b, *e, c, d = seq 
>>> print(a, b, c, d, e) 
1234 |) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUU 


>>> a, "б, c, * = seq 
SyntaxError: two starred expressions in assignment 


>>> a, b = seq 
ValueError: too many values to unpack 


»»» *a s seq 
SyntaxError: starred assignment target must be in a list or tuple 


»»» *a, - seq 


>>> a 


(4, 2, 3, 4] 


000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUPython 2.ХОПОО000000000000000000000*0000000” 0000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


>>> 
[1, 


>>> 
>>> 


(1, 


>>> 
>>> 
(1, 


seq 
2, 3, 4] 

a, *b = seq # First, rest 

a, b 

[2, 3, 4]) 

a, b = seq[0], seq[1:] # First, rest: traditional 
a, b 

[2, 3, 4]) 


ООО“ 00000000" О0000000000000000000000000000000000 
0000000 


»»» *a, b - seq # Rest, last 
»»a,b 
([1, 2, 3], 4) 


>>> a, b = seq[:-1], seq[-1] # Rest, last: traditional 
»»a,b 
([1, 2, 3], 4) 


О0000000000000000000000000000000000Руёһоп000000 
00 


О00ғогр 


ОрРогороорбобООрОДОбОО00000000000000000000000000 
ОД000РогОДО0000000001 ЗОООООДО00ОРУєпоп 3.ОД0000000000 
[for III III II! 


for (a, *b, c) in [(1, 2, 3, 4), (5, 6, 7, 8)]: 


О0000000000000000000Руєһпопоо000000000000000000000 
00000000000000000000000 


а, "B, € = DL, 2, 3, £) # b gets [2, 3] 


ОбареПеПооо0000000000000000000000000000000000000 
О000000000000000000000Руһоп 2.XUPython 3.ХОДОДД000000 


0000000000000 


for Gig b, €) Зб [(4 2, 3), (4, 5, 6)]: або б= (1. 2 3. 


ПООООООРУ Пой 2.6Q000000000Python 3.000000000 


for sil. tn [01, 2, 3, 43, CS, 6, 7, 33 [5 
d; D, € = 21110]; 2111173), а1 3] 


002 ЗОДОООО0000000000000000Ро0гО0000000000000000000 
0000000 


0000000 


UUUU00000000000000000000000000000000000UaDUbDUcDU 
UUUU врат 


>> а = b = с = ‘spam’ 
>> а; Dy С 
('spam', 'spam', 'spam') 


UUUUUUUUUUUUUUUUUUUUD 


>>> С = '5рат' 
>>> b 


>>> а 


нии 
n 


UUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUU0000000000000000000000000UPython000000000000D0D0DD 
UUUUUUUUUUUUUUUUUUUUUDU 


>>> а 
>>> b 
>>> а 

1 


(0, 


[0000006000060000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


>>> a = b = [] 
>>> b.append(42) 
>>> a, b 


([42], [42]) 


000000а0600000000005000000000000000=а000000000000 
0000006000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUU 


>>> 
>>> < аррена(ао) 
>>> а, b 


(1), [42]) 


000008 


UPython 2.00001 1-20000000000000000000000000000000 
ПО000СО00000000000000000000000000000000000000000000 
00000000000 


= X + Y # Traditional form 
+= Y # Newer augmented form 


表 11-2: 增强 赋值 语句 


X += Y X &- Y X -= У X |= Y 
X жо У X ^= У X /- Y X >>= Y 
X %= Y X «« Y X** Y  X//» Y 


[002000000000000000000000000000000010000 


>>> X = 1 

>>> x=xt+1 # Traditional 
>>> X 

2 

>>> X += 1 # Augmented 
>>> X 


ОДООД0О000р00000000000000000000000000000 
S=S+"SPAM"[] 


>>> S = "spam" 

>>> S += "SPAM" # Implied concatenation 
>>> 5 

“Spam9PAM 


002. 1-200000РУСПОПОООООООООВОООООООООООО0000000000 
ОДОО00000Х- УДД000000Х002 УПОО0000000Х//- У0Йоог) 0000 
02.20000000000 


(0000000000000 
"00000000 


"ОДОО0000000Х + = УДОХОДОООООООДОООООДОДООО0000000 
DUBDBIBUX- Х + УООХОДООДОООООДООООООО0О00000000000 


'010000000000000000000000000000000000000000000000 
000000000 


ОДОООО000000000000000000000000000000000000000000 
ОО00000000000000000000000000000000000000000аррепап 


555» L = [1, 2] 

>>> L = L + [3] # Concatenate: slower 
»»L 

[1, 2, 3] 

»»» L.append(4) # Faster, but in-place 
»»L 

[1, 2, 3, 4] 


(000000000000000000000000000000000ежепа00'*'0 


>>> L = L + [5, 6] # Concatenate: slower 
>>> L 

[1, 2, 3, 4, 5, 6] 

>>> L.extend([7, 8]) # Faster, but in-place 
У>> L 

(1; 2; 3, 4, 5; 6, 7, 8] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000000000000000000000000000000000000000000000 
0000000000000 


ОО0000000000000000000000000000Рућопо0000000 
ехіепароо00000000*+”00000 
»»» L += [9, 10] # Mapped to L.extend([9, 10]) 


УУ L 
[1, 2, 3, 4, 5, 6, 7, 8, 9, 10] 


0000000000 


UUUUUUUUUUUUUUUUUUUUUU += DO0UUUUUUUUUUUUUUUUU 
П +"0000000000000000000000000000000000000000000000 
0000 


>>> L в [ay 2] 


>>> M = L # L and M reference the same object 
>>> L = L + [3, 4] # Concatenation makes a new object 
>>> Ly М # Changes L but not M 


(11, 2, 3, 4], (1, 21) 


>>> Low [1, 2] 


>>> M = L 
>>> L += [3, 4] # But += really means extend 
>>> L, M # M sees the in-place change too! 


(lis 2, 3, 4L, D$, 2, 3, 31) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДООООО0000000000000000000000000000 


L11IC/C- +000000000Руєопр0000Х+=ҮПО0000000С00000/00 
0000000% + +0--ХО00000000Руєһопро0000000Руһопо000000 
UUUUUUUUUUUUUUUUUUDU 
г210006000000000000000000000001еп(у:1=111,12,13100000 
ППППППППехгепа ПП 


000008 


ОООО0000000000000000000000РУСпОПОДОООООВОВОБОДОЮ 
ОДООО000000000000000000000000 


ОДОО0000000-0000000000000000 


ОДООД00000000000000000000000000000 ѕрат0ѕратд0 
Spam 1ОД000000001 5рапО5рату0ФяиОї0000 


000000$РАМО5рат ППП 


Руой000000000000000000000000000%0х000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


0000000 


DDO000000Python0000000000000000000000classD000000 
PythonDODODD0000000kclassDClassDDDD00011-3D00DDPython0 
00000 


711-3: Python 3.0 中 的 保留 字 


False class finally is return 
None continue for lambda try 
True def from nonlocal while 
and del global not with 
as elif ТТ Or yield 
assert else import pass 

break except in raise 


011-300Python 3.0[]]Python 2.60000000000000 
prnntUUUUUUUUUUUUUUUUUUU00000000000000000000 
execUUUUUUUUUUUUUUUUUUUUUUUUUU 
nonlocalUUU000000000000000 
О000РуєһопрО00000000000000000000 

With[Jas[]Python 2.6000000000000000000000000000000 
yield[]Python 2.3QQ0000000000000000000000 


DPython 2.5ППуіеІао0000000000000000000000000000 


0UU0000000UPythonUUUUUUUUUUUUU00000000000000000000 
D0000000000000000000000000and=100000000.*0 


UU00000000011-30UUUUTrueUFalseUNoneUUUUUUUUU 一 一 口 
UU00001700000Python0000000000000000000000000UUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UU0000U0UUPythonUUUUUUUUUUUU0U000000000000 


UUU00UImportuUuUUUUUUUUUUUUUUUUUUUUU0U0000000000000 
ППапа.руПту-соде.руро000000000000000000000".ру"П0000 
000000000000000000000000000000000000000000000000 
0000000000000000 


PythonUUUDOD 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU00UPythonUUuUuUUUUUUUUUUUUU00 ”000"U000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UPython З.О00000000000000000000000000000000000000000 
000000 


UUUUPython 2.20UyieldUUUUUUUUUUUUUUPython 2.300000 
UU00000000000000000Python000000000000000000000yieldb 
UUU00UUUUPython 2.2000000000000000Руһоп 2.30000000 


ПООООРУ® Поп 2.6UUwithUasUUUUUUUUUUUU0U000000000000 
ПООООООООООРУ оп 2.5 Q00000000000from__future_ import 
0UU00000UUUUU000000UUUUPython 2.50000%Һаѕ0000000000 
0000----О00ОРУЄПоп 2.500 enn pd npa dnm and ОРУ Аоп 
2.500000000000000000000000000IiDLE ©49100000000000 


0000 


0000000000000000-——09000000000000000000000000000 
00000000000000__ пате [TEIODUPythen 0000000000000000 
ПООООБОООООРу ой 000000 


'ПООБОООБООООВ-ХООО0 “отт module import* 0000002200 
006 


"ПОО00000000__Х__ ПООО00000000000000000 


"ПОООВО000000000000000000__ХО000000* 00" 00003000 
000 


'0000000000000000000000_0000000000000 


О000РуєһопрО00000000РуєһопроО00000000000000000000 
О000000000000000000000000000000000000000$еі# 0000000 
ОО0000000000000001700000000000000000000000000000000 


ОДОД0000000000000000000О0реп«2000000000000000000 
006 


00000000000 


UU000000000000000Python0UUUU000000000000000060D0 
0000000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


>> x = 0 # x bound to an integer object 
>>> x = "Hello" # Now it's a string 


>>> x = [1, 2, 3] # And now it's a list 


ОО000000000000000000000000Руєһопро00000000000''0 
01:7000000000000000000000000000000000000000000 
0000000000 


О000000000000000РуёћопО0О000000РЕР 800"Матіпд 
conventions"0UUUUhttp:/www.python.org/dev/peps/pep-00080] 
ПППППППППУУео ГІ "Python PEP 8"ППОПОПОПОВООПРУ Пой III III 
0000000 


О0000000000000000000000000РЕР 8000000000000000000 
000000000000000000000000000000000-——000000000000000 
Ру{Пой00000000000000000РУоп00000000000000000000 
0000 


ПППРЕР ӘПППППРУ поп nnb dn Py ой 00000 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


LIUuuuUythonUUPythonDO0000000000000UUUUPythonDO0000000 
000200/успоп00000 

[2 1000000С + + О000000000000000000Руєћоһпо000000с++0 
const[|[ Dam gm aan a bn p d |n DO d DU CP yt en 0000000000000 
DOBDBBDBBC ++1000000000000000000000000002400-Х0000000 
03000 ХОДОДОДОДОЗ8000Ргімаєе ПРИБИСОДОДОД00 


О0000 


ОРуСпОПОООООООООО0О000000000000000000000000000000 
ОДООООО0О000000000000000000000000000000 


0000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000000000000000000000 


00000000000 


РУЄпопПДОООДООО0000000000000000000000000000000000 
ОргіпєдоД00000 


011-40ПРУФпоПОООДООООООДОООО0ОДО0000000000/00000000 
ОДОООО0000000000000000000000000 


711-4: 常见 Python 表达 式 语 句 


运算 解释 

spam(eggs, ham) 函数 调用 

spam.ham(eggs) 方法 调用 

spam 在 交互 模式 解释 器 内 打印 变量 
print(a, b, с, sep-'') Python 3.0 中 的 打印 操作 
yield x ** 2 产生 表达 式 的 语句 





011-400000000000—==000000000000000Руһоп 3.000000 
UUU000000000000000000000000200UUUUUyieldUUUUUUUUUUUDUD 
UUUUUUUUUUUUUUUDUDU 


QOD00000000000000000print0g00000000000000000000000 
UUNoneUUUUUUUUUUUUUUUUUUUUUUUUUD 
»»» X = print('spam') # print is a function call expression in 3.0 
spam 


»»» print(x) # But it is coded as an expression statement 
None 


О00000000РућопрО000000000000000000000Руһопо000 
О0000=00000000000000000000000000000000* == 00000000 
000“ ="O000000000023000Python мһі!еро0000000000000000 
0000 


ОО0000000000 


ОДОДОРУЄРОПОДООДООДОООЗООООООДОООООООО0000000000 
»»» L x [2, 2] 
»»» L.append(3) # Append is an in-place change 
L 


[1, 2, 3] 


О00Руєһопо0000000000000000000200000000 


>>> L = L.append(4) # But append returns None, not L 
>>> print(L) # So we lose our list! 
None 


Об00000000000000ДаррепаП5огі  гемегвер ОДОО0000000 
ООО0000000000000000000000000000000000000003оперо000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


0000000000000000000000015000“000000000”00000008 
00000000000000000000000000000000000 


UUUU 


ОРуСпопДОргіпО0000000----ОООО0000000000000000 


ОДООД000000000000000000000000000000000000000000 
ПППППППППРУ о" 0000000000000 


000000 


ОО90000000000000000000000761к. мигієе(5єг)ОДОДОД0000000 
0000—=00000000000000000000ргіпО00000005аоџо 0000 
ОДООООО00000000000000000000000000000000000 


00000 


UUU00000000stdoutUU000000000000000000000000000UDU 
UU00000000000030UUUUUUU0U0UUU0000000000UPythonUUUU00D0 
DOD000000shelliQ000000000000 


0UU0000UUPythonUUU0000UsysUUUUstdoutDUUUUUUUOUDOD 
sys.stdoutUUUUUU0UUUUUUUUprintDUUUUUUUprimntOUU0UUUUUUUD 
UUUUUUUUUUUUUUDU 


[D EPython 3.0(]Python 2.6Q00000000000000 0000000000 
Python 2.XQQ00000000Python 3.XQ0000000000000000000000 
ПООООООРУ Поп ПО 


DPython З.ХО0000000000000000000000000 
DPython 2.ХО00000000000000000 


ПППППППРУу Поп 3.0q00Python 2.600000000000000000000 
О00000000000Руєпопо00000000000000000000000000000000 
UUUUUUUUUUUUUUUDDU 


Python 3.O[]print[][] 


ППППППРу Поп 3.ОД00000000000000000000000000000000 
0000000006 


printUU000000000000000U0000UUUUUUUUUUUUUUUUUUUUUD 
Моперо0000000000000000Руёһоп 3.900000000000000000000 
000000000000000000000000000000000000000000000000 
006 


О00000Руёћоп 2.6ОргіпєООООООО00000000000000000000 
ОДОДОРУуєпоп 2.600000000000000Руһоп 2.60000000000000 


Python 3.000000 


0000 
ППППППППРУ Йоп 3.0Прип ПППОПОПОО 


print([object, ...][, зер=' "ІІ, end='\n'][, file=sys.stdout]) 


ОДООДОО00рОД0000000000000000000000000000-000000 
UUUUUUUUUUUUUUUUUUUUsepUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
епаппппоепп 


sep[]end[filec rib anna —-— db 0000000000 
0" патезуаїше"ЮДОДОО00000000000000018000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
ОООД00000ргіпєо00 


‘ѕерп0100000000000000000000000000000000000000000 
0000000000000 


"епад000000000000000000000000000000000х0000000000 
ОООО0000000000000000000000----О00ргіпєборообро000000 
00 


fileU00000000UUUUUUUUUUUUUUUUUUUUUUU00000000000 
sys.stdoutUU0000000Uwrite(string)UUUUUUUUUUUU00000000D00 
000000000 


000000000000000000000005%/0000000000000000000000 
(0000000000000 00000” panna? 0000000000ргіпіоро000000 
UUUUUUUUUUUUUUUUUUUUUUUU 


Python З.ОПргіп ППІП 


Python 3.000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
0000000000 


C:\misc> c:\python30\python 
>>> 
>>> print() # Display a blank line 


>>> x = "брат" 

>>> у = 99 

>>> z = ['eggs'] 

>>> 

>>> print(x, у, 2) # Print 3 objects per defaults 
spam 99 ['eggs'] 


О000000000000000000000000000000000000ргіп000000 
0000000000000000000$ер000000000000000000000000 


000 


>>> print(x, y, 2, sep='') # Suppress separator 


spam99[ ' eggs ' | 

>>> 

>>> print(x, y, 2, 5ер=', 
spam, 99, ['eggs'] 


y # Custom separator 


000000!" ]00000000000000000000е1900000000000000 
ООО000000000000000000000000000000\%0000000000 


>>> print(x, у, z, епд='') # Suppress line break 


spam 99 ['eggs']»»» 


>>> 
>>> print(x, у, z, end=''); print(x, у, 2) # Two prints, same output line 


spam 99 ['eggs']spam 99 [ ‘eggs’ ] 
>>> print(x, y, z, епӣ='...\п') # Custom line end 
spam 99 ['eggs']... 

>>> 


00000000000000000000068——0000000000000000000000 
000000000 


>>> print(x, у, 2, sep='...', епд='!\п') # Multiple keywords 


spam...99...['eggs']! 
>>> print(x, y, z, епд='!\п', ѕер='...') 
spam...99...['eggs']! 


# Order doesn't matter 


ОрОбр000061ер00----ОДОО00000000000000000000000000 
ОДООООО000000000000000000000000000000 


>>> print(x, у, z, sep='...', file-open('data.txt', 'w')) # Print to a file 


»»» print(x, у» 2) # Back to stdout 
spam 99 ['eggs'] 
»»» print(open('data.txt').read()) # Display file text 


spam...99...['eggs'] 


00000006" 000000000000000000000000000000000000000 
ООДОО00000000000000000000000рпгіпоо0000000700000000 
ОДО0000000000 

>>> text з "25: %-.4Ғ, 2054" % ('Result', 3.14159, 42) 
»»» print(text) 
Result: 3.1416, 00042 


>>> print('Xs: %-.4Ғ, %05d' % ('Result', 3.14159, 42)) 
Result: 3.1416, 00042 


О00000000000000Руёћоп 3.ОГргіп ПП m nm 
Python 2.6Q)printQQ00000000000000000000000 Python 2.6000 
006 


г11000000000РуєћоһпПо00000000005)0000000000000000000 
О000500000000000000000000000ғгам000000пісодебо0000 
0003 enn nm pad p p p pm a n I! 


Python 2.6 print[][] 


О00000000Руһоп 2.60О0000000000000000000000000000 
ПППИППРУ поп 2.6QQ00000000000 0000000000000 Python 3.00 
ПОООРУ Поп 2.6Q0000000Python 3.orprintn nnm nnnm p III 


ПобРуоп 2.6Пргіп 000 


0000 


011-5000Python 2.e0UpnrntUUUUUUUUUUUUUUPython 3.000 
UUU0000000000UprmntUUUUUUUU0U00000000000000000000000U0UD 
0000000000000000000000000000000000000000000000000 


UU000000000000000sys.stdoutb 


311-5; Python 2.6 print 语 句 形式 


Python 2.6 语 句 Python 3.0 对 等 形式 
print x, y print(x, y) 
print x, y, print(x, y, end-'') 


print >> afile, x, y  print(x, y, file=afile) 


说 明 

把 对 象 的 文本 形式 打印 到 sys . 
stdout, FFA EAI 7 [RT AS ЛІ 
一 个 空格 ， 在 未 尾 添 加 一 个 行 末 
同样 ， 但 是 不 会 在 文本 末尾 添 
加 行 末 

把 文本 发 送 到 myfile.write 而 不 


是 sys.stdout.write 





Python 2.6 ри 0ОО 


[]|Python 2.6 print[]ri]Python 3.0QQ00000000000000000 
0UU00000UUUUUU0U0000UUUUPython 2.6 print 0000000000000 
ОДООД000000000000000 


C:\misc> с: Mpython26 python 
>>> 


>>> x = а 

7»» y = "р" 
»»» print x, y 
а b 


0000000000000000000000000000000000000000000000 
ргіп 1000000000001 2-50000000000000000000000000000000 


>>> print x, y,; print x, у 
abab 


ООДОД0000000000000000000000000070000000000000000 
ОДООД00000000000000000 


>>> print x + у 

ab 

>>> print '%s...%s' % (x, у) 
as 


ОДОДОДОО000000000ПРУбпоп 2.eUprintUUUUUUPython 3.00 
О00000000000000000Руёһоп 2.6000000000000 


000008 


[]JPython 3.0[]Python 2.60000000000000000000000000000 
UUU0000000000000000000000000000000UUUUUUUUUUUUPython 
[0000000$6е!00000000000000000000000000000 


Python[]"hello World"[]] 


D00000000000000000000000000 一 一 "hello world" pit 
Python[][][]"hello world" 0000000000000000000 
>>> print('hello world') # Print a string object in 3.0 
hello world 


»»» print 'hello world' # Print a string object in 2.6 
hello world 


О000000000000000000000ргіпО00000000000000000000 
00000000 


>>> ‘hello world' # Interactive echoes 
"hello world' 


0ОООооооооооооовооооооооооо0О Ор rin ППППРУ tfe n ПП 
000000005$у$.5840400000000000000000000000000000000 
ОДООО000000000000000 


»»» import sys # Printing the hard way 
>>> sys.stdout.write('hello world Wn') 
hello world 


О0000000П5уз.5сдоцімгієе ППОПРуСпопОДДООООД00000000 
D00000000000printQ0000000000000000000000000000 


000000 


ОООДОДОО00000000000000П5уз.5:доикООДОДОООРУЄПОГОД 
О00000000000ргіп5уѕ.ѕёаои 0000 


print(X, Y) # Or, in 2.6: print X, Y 


0000 


import sys 
sys.stdout.write(str(X) + ' ' + str(Y) + '\п') 


UUUstrUUUUUUUUUUUUUUU + "ООООДООО00000000000000 
writeUUUUUUUUUUUUUUUUUUU00000000000000 


D000000000000000000000000000DprintD000000000000000 
UUsys.stdoutUUU000000000000000UUUUUUUUUUUUUUUUUUUUD 
printUU00000000000000 


import sys 
sys.stdout = open('log.txt', 'a') # Redirects prints to a file 


print(x, y, x) # Shows up in log.txt 


[0000000$у$.54040000000000000000000000000000000 
Поп 00000000009. 000000000000000рип 0100000000000 
ѕуѕ.ѕіаоиїмгієе000005у5.5#аоиєПООО0000000000000005у$0 
[0000000000$у$.$64о 6 ПППОПИООПИОО ри "0000000 


UU0000000000UprimtUstdoutUUUUUUUUUUUUUUUUsys.s 
tdoutUUUUUUUUUUUUUU00000000wrte00000000000000000000 
0000000000000 


D00000000000000000000Dprint00000000000000000000000 
О0000000000000мгієеП00000000000гіп0000005у5.5#аоир 
О0000ргіпд00000005һћеооо00000000000000 


0000000 


00005уѕ.ѕёаоиООО0000000000000000000000000000000 
ОО000000000000000000000000000000000000005уѕ.5#оџи0 
О00000000000000000000' n 


C:\misc> c:\python30\python 
>>> import sys 


>>> temp = sys.stdout # Save for restoring later 
>>> sys.stdout = open('log.txt', 'a') # Redirect prints to a file 
>>> print('spam') # Prints go to file, not here 
>>> print(1, 2, 3) 

>>> sys.stdout.close() # Flush output to disk 

>>> sys.stdout = temp # Restore original stream 
>>> print('back here’) # Prints show up here again 
back here 

>>> print(open('log.txt').read()) # Result of earlier prints 
spam 

T 2 3 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000ри! "0000000000000 


[]JPython З.ОП0#®еру00000000ргіпє0000000000000мтієер 
0000000000$у$.$4о и pnm np mp dan pneri "00000000000 
ПООООООРУ Поп 2.6000ргіпєоОО00000000000000000000000 
0UU0000000000000000000000000000000Uiog.txtDO000 


log = open('log.txt', 'a') # 3.0 

print(x, y, z, file=log) # Print to a file-like object 
print(a, b, c) # Print to original stdout 
log = open('log.txt', 'a') # 2.6 

print >> log, x, y, z # Print to a file-like object 
print a, b, c # Print to original stdout 


О000000000000000000000000ргіпоо0000000000000000 
О0000000000000000000000000мгієерооооо00000000000 


C:\misc> c: Mpython3o python 

»»» log - open('log.txt', 'w') 

>>> print(1, 2, 3, file-log) # 2.6: print >> log, 1, 2, 3 
>>> print(4, 5, 6, file-log) 

»»» log.close() 

»»» print(7, 8, 9) # 2.6: print 7, 8, 9 

789 

»»» print(open('log.txt').read()) 

1g 3 

456 


UUpnntUUUUUUUUUUUUUUUUUUUUUUUsys.stderrUUUUUUUDUD 
writeUUUUUUUUUUUUUUUUUUUUUUUUDUD 


»»» import sys 
>>> sys.stderr.write(('Bad!' * 8) + '\п') 
Bad! Bad! Bad! Bad! Ваа! Ваа! Bad! Bad! 


>>> print('Bad!' * 8, file-sys.stderr) # 2.6: print >> sys.stderr, 'Bad' * 8 
Bad!Bad!Bad!Bad!Bad!Bad!Bad!Bad! 


00000000000000000000000000000000000000000000000 
Python 3.000000000000000000000000000000000000000 


>>> Х= 1; Y=2 


>>> print(X, Y) # Print: the easy way 
12 

»»» import sys # Print: the hard way 
>>> sys.stdout.write(str(X) + ' ' + str(Y) + "Мп') 

1 2 

4 

>>> print(X, Y, file=open('temp1', 'w')) # Redirect text to file 
>>> open('temp2', 'w').write(str(X) + ' ' + str(Y) + "Мп') # Send to file manually 
4 

>>> print(open('temp1', 'rb').read()) # Binary mode for bytes 
574. 2N7 Vn" 


>>> print(open('temp2', 'rb').read()) 
"1 2\r\n' 


D0000000000000000print0000000000000000000000000000 
00000000000000018000Python З.ОПргіпїд0000000000000000 
ПОООРуЁћоп 2.6Q900000Python 3.00UprintODD 


[1 UPython 2.60Python 3.0Q000U000UsysO000__stdout_ ПОООО 
UUUUUUUsys.stdout O 0000000000000 sys.stdout ПП 
sys. stdout ПООООДОО000000005у500000000 


000000 


ППООООООБООРУ опт 3.0Q0000000000000Python 3.000000 
QO00DDd00000000DdPython 2.60ргіпїО0000Руёһоп 3.002030 
О0000000000Руһоп 3.0Q000000Python 3.0Q00000000000000 
UUUUPython 2.XQQ00000Python 3.00000 


ОДОДОПРуєпоп 2.600000Руһоп 3.0Прий 0100000000000 
00000000000 


from future import print function 


UU000Python 2.6Q0000Python 3.0QprintQ00000000000000 
[Python 3.0 printQQ0000000000 Python 3.0000000print0 


0000000000000011-5П000000000РУН ой 0000000000000 
D000000000000000000Python 2.600000000000000000000 
Python 3.0 printQQ000U00000000000 00000000 0000000000000 
О00000)0000000000000000000000Руёһоп 3.0Q000000000000 
0000000 


C:\misc> c:\python30\python 


>>> print('spam') # 3.0 print function call syntax 
Spam 
>>> print('spam', 'ham', ‘eggs') # These are mutiple argments 


spam ham eggs 


ПОООРу Поп 2.6Q00000000000000 00000000000 


C:\misc> c:\python26\python 


>>> print('spam') # 2.6 print statement, enclosing parens 
spam 
>>> print('spam', 'ham', 'ерр5') # This is really a tuple object! 


('spam', 'ham', 'eggs') 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00007000000000000 


>>> print('%s Xs Xs' % ('spam', 'ham', 'eggs')) 

spam ham eggs 

»»» print('(0) (1) (2)'.format('spam', 'ham', 'eggs')) 
spam ham eggs 


О0000000000Руһоп 3.0Q000000000000000 0000000 
Python 2.ХОДО00000000000000 


UU0000UUUUUPython 3.00ргіпєорОООДОб0000000000 
Python 2.6П00000000000000000000000000000000000000000 
00000000000----ОД0ПРубпог 2.600000000000000000000ргіпё 
ОДООООО000000000000000000000000000000000000 


о00000ргіп5ѕаоиѓ 


ргіп005уѕ.ѕЌаоиєООО000000000000005у5.5аои 000000 
О000000000000000000ОмибеердбОргіпєОрородроО 
sys.stdout.write[] T] LEIsys.stdoutD DO mm aan aan м“ еп Поп 
000000000000000000000000 


О00000000000006010000000000мгієеПооо000000000000 
00000000000000000000000000000000000000000000000000 
00 


class FileFaker: 
def write(self, string): 
# Do something with printed text in string 


import sys 


sys.stdout - FileFaker() 
print(someObjects) # Sends to class write method 


ООО00000ргіпєООДООО000000000005у5.5:донДОООО00000 
О00000000мгієе0000Руєһоп 3.0Q000000000000Python 2.6000 
printUU00000000000000000000UUUUUUUUUUUUUUsys.stdout 
— 一 DDUprintDDDDDstdoutD0 


myobj = FileFaker() # 3.0: Redirect to object for one print 


print(someObjects, file=myobj) # Does not reset sys.stdout 
myobj = FileFaker() # 2.6: same effect 
print >> myobj, someObjects # Does not reset sys.stdout 


Рубћопр00гам іприє0000О5уз.5сдї п ОДООООООООДО0000000 
ОДО00000000000000геаа000000100000гам іприєм'пітер000 
00 


ОДО0000000005:до0иєОДОДОДСФІОДОООНТМЕООДОООДОД0О00 
ОООДО0О00РуспопОДООООДОООО0000000000 


python script.py « inputfile » outputfile 
python script.py | filterProgram 


РУЄпопПДООДОО00000000005РеПОДООООРуєпопООО 


0000 


ОДОДООО00000000000000000000000РУСРОПООООООО0000 
ОДОДО000000000000000000000000000000000000000ргіпі00 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
О0000000000000000аррепапооо0000000000 


О05000000000#000Руһопу0000000000000000000000000 
О000РуєһопрО000000000000000000000000000000000000000 
UUUUUUUUU 


0000 


1.000000000000000000000 
2.ПООООООООО00000000000000 
3.L=L.sort()QO0000 


4.0000 printQ000000000000 


0000 


1.ППО00000000000А=В=С=0000000000А,В,С=0,0,00000 
О0000000000А=0,В=0,С=0оПо0000000000001000000000000 
ОО0000000000000000А=0;В=0;С= 000 


2.ПО000000000 


А = В = С = [] 


О0500000000000000000000000000000001(000 
A.append(99) 10000000000000000000000000000000000000 
000000000000000000000000000 


З.ППвог ППППаррепаппппп ba da Nen ей 0000 
DBBBBBDUOUHOU TEN опе ]2000000000000000000000000 
UUsortedUUU0U000000000000000000000000U0UUUUUUUUUUUUUD 
UUUUUUUUUU 


4.00000000000000000000000Python 3.0fjprint(x, file- F)L] 
ПООБООРУ оп 2.60000ргіпєо0б1Те, XD pn nb sys .stdoutr] 


О050000000000000000000000000$һе!оо000000000000000000 
О00000000Руёћоп000000000 


0120 #000000 


0000Ру йо ИОО000000000000000000000000000000000000 
ОДООД0000000000000000000000000000002000000000 
РуЄпопПДОООДОООО00000000ОО0000000000000000000000000 
UUUUUUUUUUU 


НОП 


UUUUUPython ifDUUUUUUUUUUUUUPythonUUUUUUUUUDO 
Python0UU000000000000000000000U0UUUUUUUUUUUPythonDDUD 
UUUifDUUUUUUUUUUUUUUifDUUUUUUPythonDDUUUUUUUUUUUUUUDUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ШШШ 


РУ ой E gp bap pd b i fm pad 0000000000000 
Пе "еј ље іРОУЮДОО00000000еїерроООеїведрородобобороб000 
О0000000001#000000Руєћопроо0000000000000000000000000 
0000000е'$е00и 000000000 


if «test1»: 
«statements1» 

elif «test2»: 
«statements2» 


else: 
«statements3» 


# if test 
# Associated block 
# Optional elifs 


# Optional else 


0008 


ОООДОО00000йОДО000000008О000000000000000000000 
UUUUUUUUUUUUUUUUUUUU 


>>> TT 1: 
print('true') 
True 
ОО000С0000000000000000000000000000...001І0ЕЕ000500 


О0000000000ВаскѕрасеП0000000000000000000001000000 
ПОООООООО000000000000000000000 


>>> if ПОС 1: 
print('true') 
. else: 
print('false') 


false 


0000 
ОДОД00003ОО0000000000000000 


»»» Х з 'killer rabbit' 
>>> if x == 'roger': 
print("how's jessica?") 
. elif x == 'bugs': 
print("what's up doc?") 
. else: 
print('Run away! Run away! ') 


Run away! Run away! 


DDOanmnnifbnnnpetsenn nmm Pythennn mn mn mp mm 
(000000000000000000е1е0 1100 0000000000000 еее ПП 
UUU000U0000000000000000000UIfDelfOUelseUUUUUUUUUUUUUUD 
0000000006 


ООДО0СПРазса  ПОДООДДОД0ПРУЄпопДОДОзвиуієсо ДсаверО00 
D0000000000000PythonD00000000000if/elif000000000000000 
ОО00000000000000000000000000000000001#20000000 


»»» choice - 'ham' 


»»» print(('spam': 1.25, # A dictionary-based 'switch' 


'ham': 1.99, # Use has key or get for default 
'eggs': 0.99, 
'bacon': 1.10}[choice]) 


1.99 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ОООД000000С00О5мум'єс пОДООДОООДООДД0ООРУЄПОГ ОДО0000 


»»» if choice -- 'spam': 


print(1. 
. elif choice 

print(1. 
. elif choice 

ртіп%(0. 
. elif choice 

print(1. 
. else: 


25) 
== 'ham': 
99) 


'eggs': 


zz 'bacon': 
10) 


print('Bad choice") 


1.99 


HEH EH Hs sss sl; је љепоооооооооооовоооозоооооооооо 
UUU0UUhas_key0U00get00000000000000000000000000UUUUUUUD 


UUUUUUUUUUUUUUUgetUUUUUUUUUUD 


>>> branch = ('spam': 1.25, 

'ham': 1.99, 

‘eggs’: 0.99) 
>>> у print(bránch. get('spam', 'Bad choice')) 
1.25 
»»» print(branch.get('bacon', 'Bad choice')) 
Bad choice 


[000000007 Обороб0000000 


>>> choice = 'bacon' 
>>> if choice in branch: 
print(branch[ choice] ) 
. else: 
print('Bad choice') 


Bad choice 
ОО00000000000000000012000000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
lambda[] bp pd dn 19 ri] d dn Dar 


UU0000000000000000000000000UUUUUUUUUUUIfDUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


РућопПООО 


0U100000Python0UU00000000000000UIfDOUUUU0000000000000 
О00000000000000000Руєћопроо000000000000000000000000 
00 


'000000000000000000РуУ ой 000000000000000000000 
UUU0UIfDUUUUUUUUUUUUUUUUUUUU0U0UUUPythonUUUUUUUUUUUUDUD 
UUUIfDUUUUUUUUUUUUUUUUU0000000 


-000000000000000000000DPython0Q000000000 
0"being/end"0D0O0000000PythonQO00000000000000000000000 
UUPythonUUUUUUUUUUUUUUUUUUU0U000000000000 


OO00=D00+ “+DUUUUUPythonUUUUUUUUUUUUUUUUUUUUUD 
О00000000000000000000000000000000000000000001#0000 
eliffelseQQ0fO0000000000000000 


"ОООО00О000000000000000000000000000000000000000000 
ОДООООО00000000000000000000000000000000х2:00000000000 
ОДОО000000000000 


'Dürnntddecstringrin pamm Pythenrn 00000000000 
о0000009осѕёгіпороо#П0000000000000000000000000000000 
О00000000000000000000Рупопро0000000000000000000000 
О0000000000000000000Руєһопо000000000000000000000000 
000 


О0000000Руєпопро00000000000000000000000000000000 
ОДОД00000000000000000000000000000000000000000РУспоп 
ОДООО0000000000000000000000 


000008 


РУЄпопПДОООДОООДООООО0О00000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
ОДООООО0000000000000000000000000 


00001 2-100000000000000 


print('block2') 
print('block1i') 
print('blocko') 





Block0 
Header-line: 
Block1 


Header-line: 


Block2 


Block1 


Block0 








П 12-1 000000000000000000000000000000000000000000 


UU00000000000000000000000000000000000UfOU000000 
UU00000UUUUITfUUprimntUUUUOUUUUU 


ОДДОД0000000000000200000000000000000000000000000 
ОООД0000000000000000000000000РУСпоПОООООООДОДОД00000 
ОООД0000000004000000000000000000000РУСПОПООООООДОО 
00 


UUU0UUU000000UU000U000U000UU00UU0UUPythonDUUUOUUUD 
000 
x = 'SPAM' # Error: first line indented 


if ‘rubbery’ in ‘shrubbery’: 
print(x * 8) 


x += 'NI' # Error: unexpected indentation 
if x.endswith('NI'): 
x *= 2 
print(x) # Error: inconsistent indentation 


0000000000000000-——09000000000000000000000000000 
000000 


x = 'SPAM' 
if 'rubbery' in 'shrubbery': 
print(x * 8) 
X += 'NI' 
if x.endswith('NI'): 
x *= 2 
print(x) # Prints " SPAMNISPAMNI" 


UPythonUUuUuUUUUUUUUUUUUUUUUU00000000000000000000 
О000000000000000000000000000Руєһпопо000000000000000 
ОООД0О00000000000000000000000РУспопОДОООООДОО00000 
ОДОД000000000000000000000000000000000000000РУкпопОД 
00000 


О00009000000000000000000Руєпопо000000000000000000 
ООРУЕпоПООООО0000"000007----ОО0О00000000000000000000 
ПООООООООООРу Ао" 000000000 


0000000000000000000000000000000000000000000000 
РУоп000000000000000052-Е000000000000000000 
РУПойППП00П 


О000000000000Руёһоп 3.000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О00000000000000000000000000000000000080000000000000 
ОДООООД000000000000000000000000000000000000000000000 
0000000----ОДОО00000000000000000000000000000000 


ОДООООО00О000000000000000000000000000000000000000 
ОО00000000000000000Руёћоп 3.0Q000000000Python 2.60000 
0000000000000-49000000000000000000000000-40000000000 
0UU00000UUUUUsheliDUUUUUUpython-t main. py 000000000 
Python 3.000000000Python 2.60- 000 


000000 


Python0UU0000000000000000UUUUUUUUUUUUUUUUUU000D00 
UUUUUUUUUUUUUUU 


DOO DOO aaa aan add boda 601 3070000000000 
Python00U000000000000000000UUUUUUUUUUUUUUUUUUUU000D00 
0000000rythonO00000000000)0}0000000000000000000002 
UUUU00000000000000000000000000UUUUUUUUUUUUUUPython 
3. 00000000000 


`1000000000000000000000000000000000000000000000 
0000000000\09000000000000000000000000000000000009000 
[000000000000000000000000000000\0000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


"ОДОД000000000000070000000000000000000000000000 
ТПОО0000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUU 


UOUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ОДООД002000000000000000000 


000008 


ОДООД0О0000000000000000000000000000000000000 


| з ["Good", 
и Ваа и à 
"Ugly"] # Open pairs may span lines 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUPython 3.000000UUUUUUUUUUUUUUUUUUUUUU000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


UU000000000000000000000000000UPython00000000 


b 
e 
rint('olde') # Backslashes allow continuations... 


000000000000000000000000000000000000000000——00 
0000000000000 


if (а == b and с == d 
d == e and e == f): 
) 


print('new' # But parentheses usually do too 


0000000000000000000000000000000000000х00000000 
10бООД0000000000000000000х00060000000000--400000000 
0000000 


ОО000000000000000000000000000006ч9' g 


х= 1+2 + 3 \ # Omitting the \ makes this very different 
*4 


UU0000000UPythonUUUUUUUUUUUUU00000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
0000000 


x = 1; y = 2; print(x) # More than one simple statement 


000700000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUU+ 一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
О00000000000000000000000000000\паааа\пробо\псссс'0 
5ПОО00000000000005000'аааабьоьсссс'ТПОО0000000000000 
00000000000 


ç = "ин 
aaaa 
bbbb 
cccc""" 
S = ('aaaa' 
'bbbb' # Comments here are ignored 
"CECE ) 


UUUPythonUUUUUUUUUUUU000000000000000000000UfO000 
UUUUUUUUUUUUUUDU 


if 1: print('hello') # Simple statement on header line 


000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000 


LIUO0U0U000UPython 3.0Q000000000000Python 3.000000000 
ПООООООР-200ОРУ оп 3.0Q0000000000000000 000000000000 
О000000000000000000Рупопо000000000000000000000000 
00 


UUUU 


000000000000000090000000000000000000000000000 
DDO000000000000000000Pythong000000COD00000000000000 
Python[][] 


UUUUUUUUUUUUUUD 

"О000000000000Моперооо000 
"ОДОДОрО0000000000000 
"ОДО00000001ТгмеПРатьері 100000000 
"Пбапабогоо0000000000000 
О0000000000000000000000РуһпопВо00000000000 
X and Y 

DUXDYDUDUUDUU 

X or Y 


00Х0У0000000 


not X 


UUx000000000000UTrueUFalseDD 


ОДОХПУПОДООООДООДОООДООДОДООО000000000000000000 
РУЄпопПДОООООСОД00/10"000000ОапабогооОПРуєвопД000000 
00000 Tru en Fats en in ap m m pa d p dr 


399 2X 34,3 € 2 # Less-than: return True or False (1 or 0) 
(True, False) 


OPython 0000000000 Tr eC False in in bn d [S 000900 
ООО00000000200000000000000000000000 


ПОО00апарогоооо00000000000000000000000000000001#00 
UUUUUUUUOUUUUUUUUUUUOUUUUUUUUUUOUUUUUUUUUUOOUUUUUD 
True[]False[] 


Uor0000UPythonUUUU000000000000000000000000UU 
Python0UU00000000000000000000UUUUUUUUUUUUUUUUUUUUUDUD 
0000000006 


>>> 2 or 3; 3 or 2 # Return left operand if true 
(2, 33 # Else, return right operand (true or false) 
>>> [] or 3 


>>> [] or {} 


D0000000000020300000DDDdd0000dPythonDODDDdDDDduud0 
О0500000000000000000000000000000Руєћопроо00000000000 
0000000000000 


DONO and ППОООПООБОООВООООРу от 0000000000000 
000000000 


>>> 2 апа 3, 3 апа 2 # Return [ей operand if false 

(3, 2] # Else, return right operand (true or false) 
»»» [] and () 

[] 


»»» 3 and [] 
[] 


QO00000000000000000Python00000000000000000000000 
ОООД00000ПООООРУЄВОПОООООООООООДОДООДОООО0000000000 
ОЗО000Руєпопо0000000000000000000100 


О00000000С00000000000001#%мһ!ероо000000000000000 
О00Руһопо00000000000000000000000000 


апаПогОО00000000000000000000000000°000000000"00 
О000000000Руєћопоо00000000000000000000000000000000 
О0000000Рупопр000000000000 


if/else00000 


Руєпопо0000000000000000000001#000000000000000Х00 
ППАППҮП 


00000000000000000000000000000000000000000000000 
[00000000000000000000000000000000000000000000<©000000 
00' “Python 2.500000000000000000000000000000000 


A = Y if X else Z 


UUU0000000UIfDOUUUUU00000000000000000000000UUUUXD 
UUPythonUUUUUUUYUUUUUXUUUUUUUUUUZ00000000000Ushort- 
ciIrcutDOUOOU00000000000UUUUUUUUUUUUUD 


>>> А = 't' if 'spam' else 'f' # Nonempty is true 

>>> А 

2 

>>> А = 't' if '' else 'f' 

>>> А 

ер 

Python 2.5000002.5П00000000000000000000000апаоғ 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


A = ((X and Y) or Z) 


UUU0000000000000Y00000000000000000UandUUUUUUXD 
UUU0UYUUUUUU00002Z000000000000 If X епу else 2"П 


о00000000апа/ог00000*0000”О0000000Руёһоп 2.50000 
UU00000000000000000000Y if X else 20000000000000000000 
[ifl LI 


О000Руһопр0000000000000006ооі000х0000000010000 
000000000000000000 


А = [Z, Y][bool(X)] 


000 


Баз RS "в" 
' f ' 
»» ['f', 't'][bool('spam')] 
' t ' 

DEIDEIDEIDOO UO UU Py the n 000000000Х000000000020%00000 
ПОБООРУ*Воп 2.5/0 bn mmn ibm if/elsen im m mi adu 
QOD000000000000000000000gifg00000000000000000000000000 


000 


UUU0UUUUPython 2.500000000ата/огорооооооооооооооо 
000600000 


000000000 


UUPythonUUuUuUUUUUUUUUUUUUUUUUUU0UUor00000000000000 
OOU 


X = A or B or C or None 


ООХО0АОВООСОООО000000000000000000000000003опепр 
О000000о00000000000000Руёопоо0000000000000000000 
0000000000000000000097000000000000000000000000006 
О0000000000А0000000000Х000А00000Х000аеғаи 


X = A or default 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUU 


和 


О00000#1000000000Руёһоп00000ғ200000000000000000ог 
0000000 


tmp1, tmp2 = +1(), f2() 
if tmpi or tmp2: ... 


ОООО000000000000000000000000000С( апа В)ог С)000 
Datnif/etserinana lada 


О0000000000000000000000000090000000000000000000 
РуЄпопПДОДОДОДОДіЙ Х:000000000001# Х!=":ПО00000000000000 
О00000000000000000005000000000000001ғиерға!іѕер001000 
О0000000000000Хх=ҒаіѕеП000000мһіе True:00000000000000 
0000000 


00000000000000000000000000000000000000000000 
. bool П Іеп  ПДОДОДОДОДПРУ Топ 2.60) босі ПП 
__попгего__ ПОПОООООООООО00ОО000000000000000000000000 
0000000000 


LIUUUUPythonDxXIfYyelseZ0CUY*"X:Z00UUUUUUUUUUUUPythonDDD 
О000000000000000000000С0000000000000Руёһопро0000000 
00000000 


0000 


ОДОДОООД0ОРУЄПоПОІЄООДОООООО0О0О00000000000 
РуєпопПДОООДООООООДОДООО000000000000000000000000 
РуєпопПООООДОДОДОООРУЄПоп 2.500001#/еіѕеП000 


Ор0000Ом п ітебРогобОДОДОООО0ОДО0000000000РУСПОПОООО 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


0000 


1.ПРуєћоп000000000 
2.ПРУСпопПООООІМ/ете 0000000 
З. ОД0000000000 


4 ПгиерПРат5епОДД00000000 


0000 


1.#ООО00енғ000000000000000000000000000000000000 
О0000000000000000009е#О0атоааро00000000000 


2.[JPython 2.50000000Y if X else ZQXQ00000Y000000200 
000401 00апа/ог0((Х and Y)or 2)000000000000000000У000 


3.000000000000000004 ИІПППППИПОПГПОПГГППРУ тотбо 
ОО000000000000000000020000000000000 


4.ЛгиеПғаіѕерОО00000100000000000000000Руһопо0000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


0130 while[]for[][] 


UU000000000000UPythonUUUUUUUUUU00000000000000 
м"ПпітебОДОО0О0000000000000000Р0г000000000000000000000 
0000000006 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
D0000000000000000breakDcontinueDO0000000000000000000 
[]range[]zip[]mapr[]1[] 


UU00000whileUforUUUUUUUUUUUUUUUUUUPythonUUUUUUUUD 
0UU00000UUUUU000000UUUUU0U0UPythonUUUUUUforUUUUUUUUODD 
ПОгог nana III n dnm ia d CO DU fi Ккегогеаисеп 
0000000000000000 


while] 


whileQUOPython 0000000000 000000000000 pa p Op dd HI! 
00000000000000000“00”00000000000000000000000000000 
D000000000000whileDQO000000000000000000000000000000000 
0000000000000 


0000 


while an maa ba dn pa dnd bd |n dn dd d] C d d d Od 
еіѕеПО000000000000000геакО0000000Рућоп000000000000 
ОДООО00000000000000000 


while «test»: # Loop test 
<statements1> # Loop body 
else: # Optional else 


<statements2> # Run if didn't exit loop with break 


ШП 


UU0000000000000whileUUUUUUUUUUUUwhileUUUUUUprntD 
UUUUUUUUUUUUUUUUTrue0UUUIUUUU00UUUUUUUUUUUUUUUUUU 
РуєпопрО000000000000000000000000000000 


»»» while True: 
print('Type Ctrl-C to stop me!') 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU00Uwhilex!= "Dp pa bn dg] pam a n dp d dd Dar Fern 0000000 
00000000000 


>>> Х = 'spam' 

>>> while x: # While x is not empty 
print(x, end-' ') 
x = x[1:] # Strip first character off x 


Spam pam am m 


О00000Обепа =" О00000000000000000000000000000000 
UUU00000011000000000a0000000b00000UbUUUUUUUUUPython 
forUUUUrangeUUUUUUUUUUUUUUUUDUD 


>>> a=0; b=10 


>>> while a < b: # One way to code counter loops 
print(a, end-' ') 
а += 1 # Ora =a + ] 


0123456789 


UUUPythonUUUUUUUUUUU de unt "ОДООДО00000000000000 
UUUUbreak00U0000000 


while True: 
...loop body... 


if exitTest(): break 


ОООО000000000000000000006бгеакоо0 


break[]continue[]pass[][][]else 


0000000000РУН ой 0000000000000000000000000000000 
ОПОббгеак сопипиеброоооооооооооооовоооооооообе љепоо 
LIDanbreakn nnam pn Pythennmnipmeeassp 0000000000 
ОДОДОО000000000000РУСПОПОЇ 


break 
0000000000000000000 
continue 
000000000000000000006 
pass 

ОООО000000000000 
[][]else[] 


ОДОДОО0000000000000000бгеако000 


000008 


OObreak{jcontinueQQ0OwhileQO0000000000 


while <test1>: 


<statements1> 

if <test2>: break # Exit loop now, skip else 

if <test3>: continue # Go to top of loop now, to 1е511 
else: 

<statements2> # Run if we didn't hit a 'break' 


breakDUcontinueUUUUUwhileUUforUUUUUUUUUUUUUUUUUUUUD 
#ОООООО0000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


pass 


passUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДООООО000000000000000000000000000000000000П0Праз50 


while True: pass # Type Ctrl-C to stop me! 


ПОООООООБОРУ Вой nnb np peess pn n p dN ener] 
О000000000000000000мһі!ерооо0000000000001#0000000000 
00000000000 


О000000000000000000000Руєпопроо000000000000000000 
00000000000000000000000000000000 


ОДООД00000000000000087УПОООООО0О00О000000000000000 
ООД0000000000000000Пра55000007 О0000"00000000000000 
00 


def Ғипс1(): 
pass ft Add real code here later 


def func2(): 
pass 


ОДООДО0О00000000000000000000Пра550000 


UUUUUUUUUUPython 3.0Q000Python 2.60О00000000000000 
00...0000000000000000000000000000000000раз50000000000 
О00000000000----ООРУЄОПО"ТВ8 О"ДОДОДО00000 

def funci(): 
4. # Alternative to pass 


def func2(): 


Ғипс1() # Does nothing if called 


000000000000000000000000000000000000000000 


def ТОПе ss # Works on same line too 
def func2(): ... 

>> X = ¿s # Alternative to None 
>>> X 

Ellipsis 


UUU00UPython З.О00000000000000000“..."ПО0000000000 
LLL IpassiiNone[II I ml mn in 


continue 


continue[]D m a ban pa dna bn gb an pd d d 
сопііпиеПОДОДОО0000000000010000000000000000000009600 
ООО000000000000000000020000000000008 6 4 2 000 


X - 10 
while x: 
X = X-1 # Or, х -= 1 
if x % 2 != 0: continue # Odd? -- skip print 


print(x, end-' ') 


ОДсопііпиерорДООО000000000600000Оргіпєро00Осопіїіпие 
ОДОД000000ргілєбОО000000000000 "до ППППППРУ ол П 
gotop00000continu en nnb pde окопоооооооооооооо 
О0000000сопёітиероо0000000000Рупопр00000000ргіпіП00і# 
UUUUUUUUUUUUUUU 


X = 10 
while x: 
X 2 X-1 
if x $ 2 == 0: # Even? -- print 
print(x, епд=' ') 


break 


огеак00000000000000геакО00000000000000000000000 
Обгеако00000000000000000000000001900000000000000000 
[]Dinput[]]Python 2.6000гам іпрає0000000000000патеп0 
П"ѕёор"П0000 


»»» while True: 
name = input('Enter name:') 
if name -- 'stop': break 
age = input('Enter age: ') 
print('Hello', name, '-»', int(age) ** 2) 


Enter name:mel 
Enter age: 40 
Hello mel -» 1600 
Enter name:bob 


Enter age: 30 
Hello bob -» 900 
Enter name:stop 


UU000000000000000000UIntD0000000000000U000UUinput 
[000000000000000000350000000и7 ру 00000000000000000 
Ctrl ДИ СЕП + 0000000000000 УПО "ру 0000 


[else 


О00еіѕеПП000060геако000000000000000000000000000000 
ОО00010000000000У000000 


х= у// 2 # For some у > 1 
while x » 1: 
if y % x == 0: # Remainder 
print(y, ‘has factor', x) 
break # Skip else 
X -= 1 
else: # Normal exit 


print(y, ‘is prime’) 


ОООО0000000000000000000000000б геакорор000Оеїзе00 
ОООД0О00000000000000000006б rea корр00000 


[000000000000000е1$еп роор000000000000бгеакорООмиіїе 
ООООО00000000000000000000000000000000000х0000000001 
ОДОД00УП0200000000 715 ргіпе"ДО00 


[000000000000000000000020000000000000000000000000 
ОООД000000000000000000500000000/0"000"0000000РУбпоп 
3.000000//100/100000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUD 


0000е!5е0 000000 


UUUUelseU0UPython0000000000000000000000UelseUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 000” 0000000000000000 
006 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000 


found = False 
while x and not found: 
if match(x[0]): # Value at front? 
print('Ni') 
found - True 
else: 
x = x[1:] # Slice off front and repeat 
if not found: 
print('not found') 


00000000000000000000000000000000000000000000 
Python0UU0000000000000000elseUUUUUUUUU0U0000UUelse0UUDU 
00 


while x: # Exit when x empty 
if match(x[0]): 


print('Ni') 
break # Exit, go around else 
x = x[1:] 
else: 
print('Not found') # Only here if exhausted x 


UU0000000000000000000000000UelseUUwhile0UUUUUUUUD 
UUUIfDUUUUUwhile0000UbreakD0000000Uelse00000000000000000 
0000000 


О0000000000000000еіѕеПо000000000х000000000 not 
x:UUUUU000000000UelseUUUUUUUUUUUUUUUUUUUU000000000000 
UU0000000000000000000000for00U000000UUUUUUUelse00000 
ОДООО000000000000000 


ОДО000"00С000мібіеро" 


О1100000000000000Руєһопро00000000000000000000000 
О00000000С0000000Рупопр000000 


while ((х = next()) T= NULL) (...process x...) 


COODO00000000000Python000000000000000000000000000 
ПСППППОИП”----"ПППРу оп ПОП “--”ПППППИПППИПППИГГПП 


ПППППППППРу Поп м'бітерДОДО00000000000000000000000000 
UbreakD00U0000000000000 


while True: 
x = next() 
if not x: break 
ізаБЕОСЕЗ5 Ria. 


000000000000000000 


X = True 
while x: 
x = next() 
If x3 
виз ПРОСО X 


ОДОО000000000000 


x з next() 

while x: 
ок» HEDCESS Moss, 
x = next() 


000000000000000000000000000000000000000000000000 
ППППРУу Поп РогГд ОД000000С0000 


ТОГЦП 


for[]LE]PythonD n p p ab a b Dad C ad ferc TTC 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUD 


0000 


Python РогОбОООО0О0000000000000000000000000000000 
0000000000000 


for «target» in «object»: # Assign object items to target 
«statements» # Repeated loop body: use target 


else: 
«statements» # If we didn't hit a 'break' 


UPythonUUforUUUUUUUUUUU0U00000000000000000000000UDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


forUUUUUUUUUUUUUUUUforDU0000000000000000000000U0UU 
000000000000000000000000000000000000000000000000 
ОООД00000000000000000000000000000000000000006геакод 


000000 


тогдорр000000еїтеррро0000000м ет 0000000000000 
breakUUUUUUUUUUUUUUUUUUUUUUUU0U0000UUbreakUcontinueUbb 
UUUforDUUU0UwhileUUUUUforUUUUUUUUUD 


for «target» in «object»: # Assign object items to target 


«statements» 

if «test»: break # Exit loop now, skip else 

if «test»: continue # Go to top of loop now 
else: 


«statements» # If we didn't hit a 'break' 


ШП 
ШШШ Fer Em ad pm ab ng dn dd DO 


0000 


UU00000000for0000000000000000000UUUUUUUUUUUUUxDD 
UU000000000000000000primntOUUUUUUU000000UprntUUUUUUD 


UUUUUUxDUUUUUUUUUUUUU 


»»» for x in ["spam", "eggs", "ham"]: 
print(x, end-' ') 


spam eggs ham 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000“ +”0“*”ООСОООООО0 “© 000000000 


>>> sum = 0 
$5» for x dà [15 2, 3, 4]: 
sum = sum + x 


>>> sum 


10 

»»» prod - 1 

»»» for item in [1, 2, 3, 4]: prod *- item 
»»» prod 

24 


000000 


ОбО0000РогОООООООО00000000вог000000000000 
»»» S з "lumberjack" 
>>> T = ("and", "I'm", "okay") 
>>> for x in S: print(x, епӣ=' ') # Iterate over a string 
Lü mberjack 
>>> for x in T: print(x, end=' ') # Iterate over a tuple 


sd I'm okay 

Lo mmm mag mmm 
D 

[for DI IILI 


0000000000000000000000000000000000000000000000 
Doer gabbana bp p apnd a Darm Op dd d d 


>>> T= [(1, 2), (3, 4), (5, 6)] 
>>> for (a, b) in T: # Tuple assignment at work 
print(a, b) 


лов . 
S M 
сор ~ ° o 


ООО0000000000000(а, 6) = (1, 20000000000 (а,6) = (3,4)000 
ОДОО00000000000000000000070700000000 


ОООО0000000000000021Б0000000000000000РУСПОПООООП 
ОО5ОС:0О0000000000000000000000000000000000----000000 
ОДОООО00000000000000000000 


РогОБООДО000їсепав ДОД00000О0000000000000000000000 
0008 
зе Doe fad wid 


»»» for key in D: 
print(key, '=>', D[key]) # Use dict keys iterator and index 


GC У 5 . 
. 

" ии 

~“ > ~ 

N UJ H 


»»» list(D.items()) 
[Ca^ , 1), (Ce 33, СІ”, 23] 


»»» for (key, value) in D.items(): 
print(key, '-»', value) # Iterate over both keys and values 


1 
3 
2 


спо. . 
ини 
ммм 


UUfor0000000000000000000000000UforUUUUUUUUUUUUUUD 
UUU000U0U0U00Ufor000000000000 


»» T 


[(1, 2), (3, 4), (5, 6)] 


»»» for both in T: 
a, b = both # Manual assignment equivalent 
print(a, b) 


іл м . 
пью... 


0000000000000000000000000000000000001 1000000000 
fort baba p pO d 
>>> Са, b), c) = (05 2), 3) # Nested sequences work too 


»»a,b,c 
(1, 2, 3) 


>>> for ((а, b), €) in [((1, 2), 3), ((4, 5), 6)]: print(a, b, c) 
123 
56 
О00000000----0000000бог000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


»»» for ((a, b), c) in [([1, 2], 3), ['XY', 6]]: print(a, b, c) 


>< к 
<N 
с» 


Python 3.0(for 4000000000 


UUU00Ufor000000000000000000000000000000UPython 
3.0UU0000000U0UUUUUUU00000000UUUUUUUU0000UUUUUUUUU 
Python 3.00000000000000000110000000UUUUUUUUUUUUUUUD 
forUUUUUDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000 


>>> ay В; c = (1, 2, 3) # Tuple assignment 
»»a,b,c 
(1, 2, 3) 


>>> for (а, b, c) in [(1, 2; 3), (4, 5, 6)]: # Used in for loop 
print(a, b, c 


123 
456 

[Python З.О00000000000000000000000000000000000000 
Lo rmn pa pm pan pa |n dnd dm 


>» а, *b С = (1, 2, 3, 4) # Extended seq assignment 
»»a,b,c 
(1, [2, 3], 4) 


»»» for (a, *b, c) in [(1, 2, 3, 4), (5, 6, 7, 8)]: 
print(a, b, c) 

1 [2, 3] 4 

5 [6, 7] 8 
ОООООО000000000000000000000000000Руёћоп 2.Х000000 

ОДООО0000000000000000000000000000000000000000000000 


0000000006 


>>> for all in [(1, 2, 3, 4), (5, 6, 7, 8)]: # Manual slicing in 2.6 
— a, b, c = all[o], а11[1:3], а11[3] 
print(a, b, c) 


YET 
5 (6, 7) 8 


0002. 1000000000000000 
ПОтог О 


D0000000000000forDO000000D00forDODDdelseQO0000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


»»» items - ["aaa", 111, (4, 5), 2.01] 
»»» tests - [(4, 5), 3.14] 
>>> 
>>> for key in tests: 
for item in items: 
if item -- key: 
print(key, "was found") 
break 
else: 
print(key, "not found!") 


(4, 5) was found 
3.14 not found! 


# A set of objects 
# Keys to search for 


# For all keys 
# For all items 
# Check for match 


UUU0000UIfUUUUUUUUUUUbreak000UelseUUUUUUUUUUUUUUDUD 


0000000000000000000000000000000000000000000000000 
UU00000UUelseUUUUU0UUUUUUUUUUUUforUUUUUUUUUUU00000000 
ПППППППИПП ОПП 


[0000000007000000000000000000000000000000700000000000 


0000000000000 


>>> for key in tests: 
if key in items: 
print(key, "was found") 
else: 
print(key, "not found!") 


(4, 5) was found 
3.14 not found! 


# For all keys 
# Let Python check for a match 


0UU0000000000000000PythonUUUU0U0000000000000000000 


UUUUUUUUUU 


О00000РогО0б000000000000000000000000000000000000 
О0000000000000ге5000000005ед 1 П5еагроД000000 


»»» 5ед1 - "spam" 

»»» seq2 - "scam" 

>>> 

>>> res = [] # Start empty 

>>> for x in seqi: # Scan first sequence 
if x in seq2: # Common item? 

res.append(x) # Add to result end 
>>> res 
[ ' S О і ' a ' 3 О m' ] 


О0000000000000000000000005еа 1 05еаг рОороробОДО00000 
ОДОООО000000000000000000000000000000000000000000000 
0000 


000000 70000" 


000000000000000000000000000000000000000000000 
D000000000000000000000000000000000D0DDddddDread0 


file = open('test.txt', 'r') # Read contents into a string 
print(file.read()) 


UU000000000000000000whieUUuUUUUUUUUUbreakUUUUUfor 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


file = open('test.txt') 

while True: 
char = file.read(1) # Read by character 
if not char: break 
print(char) 


for char in open('test.txt').read(): 
print(char) 


UUUfor0000000000000000000000000while0000000000000 
00000000000 


file = open('test.txt') 


while True: 
line = file.readline() # Read line by line 
if not line: break 
print(line, end='') # Line already has а м 


file = open('test.txt', 'rb') 


while True: 
chunk = file.read(10) # Read byte chunks: up to 10 bytes 
if not chunk: break 
print(chunk) 


[0000000000000000000000000000000000690000000000000000 
00 


for line in open('test.txt').readlines(): 
print(line, end='') 


for line in open('test.txt'): # Use iterators: best text input mode 
print(line, end='') 


HOreadlinesQOU00000000000000 0000000000000 00000000 
000000000000000000001400000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUUU 
D00000000000000000000000000DPython 3.ОП/ОПППИП 


UUUPython 2.XDDUDODUdrndepenrnnfiTenn inpr] 
хгеадії пеб ОДО00000000000000000000геааїі пев 10100000000 
ПООООООРУ Поп 3.00000Н1ебхгеааї пезорооооооооооооо 
Python 2.6О00000000000000000000000000036000000000000 
D0000000000000000000000Python 3.000000000000 


UUUUUUD 


forUUUUUUUUUUUUUUUUUUUforUwhile00UUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUU0000000000000000000000000000000UUUUUUUforUUUUUUUUD 
00000000 


о000мувНепопоо ооо ban dnd ру поп 0000000000 
тогОДо00000 


"УДгапдероророОроророророровогоробО 
"ЮДгіРОООООООДОО000000000б0гОС0000000 


ДрРог00000м'іерророророборобророборооборборборобо0 
ОДООО000000000000000 


UUUUUUwhile[range 


гапаеро000000000000000000гапоер00ғого00000000000 
О00000000000000Руёһоп 3.00UrangeUUUUUUU0000000000000 
О000000000011$000000000000014000000000000 


>>> list(range(5)), list(range(2, 5)), list(range(0, 10, 2)) 
([0, 1, 2, 3, 4], [2, 3, 4], [0, 2, 4, 6, 8]) 


UUUUUUrangeUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU00000U0UUUU0U00000UUUUU000UPythonUUUUUUUO0UUUUUUUUUOD 
О000000100гапдеррдроо00000000 


»»» list(range(-5, 5)) 
[-5, -4, -3, “2 “ay 0, 1, 2, 3, 4] 


>>> list(range(5, -5, -1)) 
[5, 4, 3, 2, 1, 0, “Ж “2; E -4] 


UUrange000000000000000for000UUUUUUUUrangeUUUUUUU 
UUU00000000000000000300U0U0UUUUrange00000000000Python 
3.0UUforUUUUrange000000000000000000UD 


»»» for i in range(3): 
print(i, 'Pythons') 


0 Pythons 
1 Pythons 
2 Pythons 


rangeUUUUUUUUUUUUUUUUUU00000000000000000UforDD 
Python0UU000000000 


>>> X = 'spam' 
>>> for item in X: print(item, епд=' ') # Simple iteration 


spam 


О00000000#огО0000000000000000000000000000000000 
О0000бмлнерооооо 


>>> із 0 
»»» while i « len(X): # while loop iteration 
print(X[i], end-' ') 


і += 1 
spam 


0UU0000UUUforUU0000UUUUUrangeUUUUUU0000UUUUU0U00D0D 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


>>> X 
"брат" 
»»» len(X) # Length of string 


4 
>>> list(range(len(X))) # All legal offsets into X 
[0, 1, 2, 3] 

>>> 

>>> for i in range(len(X)): print(X[i], епд=' ') # Manual for indexing 


spam 


ОДООД000000ХО00000000000Х000000000000000Х00000000 
0000000 


ПОПЫ гапчеппи 


0000000000000000000000000000000000000000000000 
UU00000000000000PythonUUUUUforDU000UwhileUUUUUUforUUb 
ПОгапоепо000000000000000000000000 


»»» for item in X: print(item) # Simple iteration 


00000000000000000000000000000000000000000000000 


>>> S = 'abcdefghijk' 

>>> list(range(0, len(S), 2)) 

[0, 2, 4, 6, 8, 10] 

»»» for i in range(0, len(S), 2): print(S[i], end-' ') 


acegik 


О0000000000000гапоероооо00005000000000000000000 
О0000гапаерб000003000000000000000000ғапоеро00000000 
О0000#огО000000 


О000000000Руєћопро000000000000000000000000000700 
О00000000000000000000000000000000000000000050000000 


0000000020000 


>>> $ = 'abcdefghijk' 
>>> for c in S[::2]: print(c, епд=' ') 


acegik 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUrangeUUUUUU 


00—=00000000000000Руёһоп 3.0Q0000000000000 000000000 
000 


UUUUUrange 


UUUUrangeUfor00000000000000UUUUUUUUUUUUUUUUUUUDUD 
ОООО0000000000200000000070г0000000000000000 


<<< | = (1, 2, 3, 4, 5] 
>>> for x іп L: 
X += 1 
»»L 
[25 2, 3, 4, 5] 
x 


00000000000000х000000400000000000000000х%000000 
ОДООД00000000000000000х00020000000000000х0000000000 
O02 000000001 000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ДОгапделепдорбрОб000000000 


>>> | = [1, 2, 3, 4, 5] 


>>> for i in range(len(L)): # Add one to each item in L 
L[i] += 1 # Or L[i] = L[i] + 1 


>>> L 
[2, 3, 4, 5, 6] 
UU0000000000000000000000000UUUUUUUUfor х in Е:00000 
UUU000000000000000000000000000000while00000000000000 
UUUUUUUUUUUUUUUUUU 


ууу і в 0 

»»» while i < len(L): 
L[i] += 1 
і += 1 

>>> L 

[3, 4, 5, 6, 7] 


UUUUrangeUUUUUUUUUDUDU 
[x+1 for x in L] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUULUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000000006 


UUUUUzipUmap 


UU000000000000Urange0000UforUUUUUUUUUUUUUUUUUUUDUD 
UU000zipDU0000000forUUUUUUUUUUUUUUUUUUzipU00000000000 
00000000000000000000000000000000000000000 


UU0000000000000000zipUUUUUUUUUUUUUrange0UUUzipD 
Python 3.ОПОООД0000000000000000000015000000000000000 
—— 0100000000000 


>>> zip(L1, 12) 
<zip object at 0x026523C8> 


>>> list(zip(L1, L2)) # list() required in 3.0, not 2.6 
[(1, 5), (2, 6), (3, 7), (4, 8)] 


ОООО000000000000000Р0О0000000000000 


75» for (x, y) in Pip LY, 62): 
print(x, y, '--', x+y) 


UJ мк 
чаи: 
' 

' 
co 


48 -- 12 


UU000000000zipDOOU000UUUUUUUUUUUUUUUUUUUUUUUUUfor 
UUU000U000000000zipUUUUOUU0UUUUUUUUUUUUUUUUUUUUU(X,y)= 
(1,5)0 


UU0000000000L1IUL20000000while0000000000000000000 
UUUU0UUUUU000UUUforzipUUUUUDD 


[0000021р00000000000000000000212000000000000000000 
О00000000000000000000000000030000000000000000030000 
ООДОО00000000000000000000000000000000000МОДО000МО0 
006 


>>> T1, Т2, T3 - (1,2,3); (4,5,6), (7,8,9) 
»»» T3 

(7, 8, 9) 

>>> list(zip(T1, T2, T3)) 

[(1, 4, 7), (2, 5, 8), (3, 6, 9)] 


UU0000000zipUUUU00UUUUUUUUUUUUUUUUUUUUUUU0000000 
02іро00000000000000000000000000000000000 


»»» 51 = 'abc' 
»»» S2 = 'xyz123' 
>>> 


>>> list(zip(S1, S2)) 
Драгу С CBS УЛ Ге; ТЫ 


Python 2.6 Птар[ 0000 


[Python 2.Х00000000000пларбороб0О0000000000000000 
ПО00000000000000Мопепо000000000000000 


>>> 51 = "абс" 
»»» 52 = 'ху2123' 


»»» map(None, 51, S2) # 2.X only 
(Са) 'x'), Cb', "у"), Cc, '2'), (None, "1"), (None, '2'), (None, '3')] 


О0000000000пла РООДОДОДОРуєог 3.00000000000000 
пларо1000000000000000000000000000000000000000000000 


00001900020900000007лар0000000000000000000000000000 
Umap0U0Uord000000000zipUUUmapUPython 3.0000000000000 
UUUUNstUU000000000 


»»» list(map(ord, 'spam')) 
[115, 112, 97, 109] 


ОДООД00000000000000000000 


»»» res - [] 

»»» for c in 'spam': res.append(ord(c)) 
»»» res 

[115, 112, 97, 109] 


UU0000000000000None0U00U0U0map000000000Python 3.00 
00000000000021р00000000000000000097 ар 0000000000000 
Python 3.0000000021Р000000000000000000000000000000000 
0020100000000 


UUzipUUUU 


[08000000000000000000000000000002120000000000000000 
О000000000002іро000000000000000000000000000000000000 
0000000000000000 


>>> 01 = ('spam':1, 'eggs':3, 'toast':5) 
>>> 01 
('toast': 5, 'eggs': 3, 'spam': 1} 


>>> 01 = {} 

>>> 01['5рат'] = 1 
>>> Di['eggs'] = 3 
>>> Di['toast'] = 5 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000 


spam', 'eggs', 'toast'] 


>>> keys = [' 
[1, 3, 5] 


>>> vals 


ОООД000000000000000000212000000Р0000000000 


»»» list(zip(keys, vals)) 
[C Spams 1), ('eggs', 3), Ç toast, 5)] 


»»» D2 s () 


>>> for (К, v) in zip(keys, vals): D2[k] = v 
»»» D2 
{ toast: 5, "євро"; 3, “Spam: 1) 


UUUUPython 2.20 0000000000000 Fer in uziepad bv mn m 
OOdictQ0000 


>>> keys = ['spam', 'eggs', ‘toast’ ] 
>>> vals = [1, 3, 5] 


>>> D3 = dict(zip(keys, vals)) 
>>> D3 
('toast': 5, 'eggs': 3, ‘spam’: 1} 


UU000dictUUUPythonD00000000031000UUUUUUUUUUUUUUUDUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UPython З.О0000000000000000/0009ісєО00000000 


00000000 епчтега*е 


О0000000000мгапаеррородроб0ОО0000000000000000000000 
ОООО000000000000000000000000000000000000007070000000 
ОДООО000000000000 


»»» S з 'spam' 

»»» offset - 0 

»»» for item in S: 
print(item, 'appears at offset', offset) 
offset += 1 


S appears at offset 0 
p appears at offset 1 
a appears at offset 2 
m appears at offset 3 


ОООО0000000000000РУСВОПОДОООДОДООО00000Оепитегаєег 
0000000006 


>>> $ = 'spam' 
>>> for (offset, item) in enumerate(S): 
print(item, 'appears at offset', offset) 


s appears at offset O 
p appears at offset 1 
a appears at offset 2 


m appears at offset 3 


enumerateUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUU_next_UUUUUUUUUUUUUUUUUUUUUU 
DOADmaaaaadaindex,value)rnpiuferrp ui aaa 
00002100 


>>> Е = enumerate(S) 

>>> Е 

«enumerate object at 0x02765AA8» 
»»» next(E) 

(0, "57) 

»»» next(E) 

(1, "р') 

»»» next(E) 

(2, "а") 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUU 


»»» [c * i for (i, c) in enumerate(S)] 
['', 'p', "аа", 'mmm'] 
ПФепитега*е[21р1000000000000000000000000000000 
000000 


0000 


ПООООООСООРУ Ао" ПОПОПОПОООРУ Во" 0000000000000 
мУпіТерРОГОООДОДОДОООетьерррр00)000бгеакОсопііпиероо000 
ОД00000000000000006070000090000000гапдебгірОпарб 
enumerate[] TTD Python З.О00000000000000000000000000 
000 


UU0000000UUU000000UUUPython000000UUUU0000UforUUD0 
ОДОДОО00000000000000000000000000000гапдергірОД00000 
002000000000000000000 


0000 


1.М/піТерРогОД0000000000 
2.break[]continue[] 00000 
3.00000elseQ000000 
4.ПРУ-ПпоПОДООООООО0000000 


5.000гапдердіого000 


0000 


1. мміТерДОДОД0000000РогОООООООООООО0О0000000000000 
бром перородорбор00богооробороборобороррбоб0000 


2.ргеак0000000000000000000%мһ!ерғог00000сопііпиер 
О0000000000ҹмһі!ероо000000ғоғ0000000000 


З мПітедРогурОетвероОД0000000000000000000000000 
огеакдорО000000бгеакооро00000Оетеро0 


4.00000000Ом/піедоорорббородорорбовогороробОгапаєо 
ООООД00000000000000000РУСПОПОООООООООООООООО000000 
О050000000000ғогО0000ғаптаерооо0000000000000000000000 


5 гапуеррро000000РогОООООО0О000О0000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
rangeUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДООО00000С000000000000000 


0140 ОДОДО0000000 


ПОООБОООБООРУ then inn while оГ m mn am p 
О000000000000000000000000000000Руєћопроо00000000000 
ОО05000000000000000000000Руёһопр000000000——#ог00000 
ОООО00000000000000000000000000000000000000000070000 
000000 


UU00000Ufor00000000000000000000000000000UUUUUUUDU 
О00000000000000002000000000000000000000000000000 
Руєпопо000000000000000Руһоп 3.00000000000 


000000000000000000000000000000000000000000000000 
ОООД0000000000000000000000000РУСпоПОООООООДОО000000 
ОДООО00000000000000000 


О00000 


О00000000#ог00000Руєһопро0000000000000000000000 
00 


»»for x in [1, 2, 3, 4]: print(x ** 2, ends" |) 
14 9 16 

»»»for x in (1, 2, 3, 4): print(x ** 3, end=" ') 
1 8 27 64 

»»»for x in 'spam': print(x * 2, епд=' ') 


SS pp aa mm 


OOOO for inan pnm pa bn n m ab n d p OC DC Py te nim am 
ОООД0О000000000000000000070Р000000001100000000паро0 
0000 


"ОО000"0000РУСпопОДОООООООООООООО00О000000000000 
ОООД0000000000000000000000000000000Р0г0000000000000 
ООСО0000000000000000000000000000000000' 0 


00000 


00000000000000000000000000000000000000000000000 
0U090000UUUUUUUUUUUUUreadlineUUUUUUUUUUUUUUUUUUUUDUD 
геадії пеПОДО0000000000000000000000000000000000000000 
000 


»»»f - open('scripti.py') # Read a 4-line script file in this directory 
»»»f.readline() # readline loads one line on each call 
‘import sys\n' 

>>>. readline() 

‘print(sys.path)\n' 

»»»f.readline() 

"x = 2\п' 

>>>. readline() 

'print(2 ** 33)\n' 

»»»f.readline() # Returns empty string at end-of-file 


UUUUUUUUUUUUUU_next_UUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUU000U0000000000000000_next_000000stoplterationUUUUDU 


»»»f = open('scripti.py') # next loads one line on each call too 
»»f. next () # But raises an exception at end-of-file 


‘import sys\n' 

»»f. next () 
‘print(sys.path)\n' 

»»f. next () 

"x = 2\n' 

»»f. next () 

'print(2 ** 33)\n' 

»»»f. next () 

Traceback (most recent call last): 
...тоте exception text omitted... 
StopIteration 


ПППИППРУ Вой ПОПООООООС next _ ПОООООООООООООООООО 
0000000000005 ор№егайюоп[ППРУ оп nnm nnnm nmn m 


00000069000000000000000000000000000000000000000 


. next [JDI IStopiteration[ I IILI II! 


ОДО900000000000000000000000000000000000000000000 
OOOO fer QO0000000n ext р обО000000000000000000000000 
000000000000000000000 

»»»for line in open('scripti.py'): # Use file iterators to read by lines 
print(line.upper(), епд='') й Calls __next__, catches Stoplteration 

IMPORT SYS 

PRINT(SYS.PATH) 


X = 2 
PRINT(2 ** 33) 


О00000ргіптПепа= "РоОо0000\®О000000000000000000000 
00000000000000000000000000000000000000000000000000 
ОООО0000000000000000000000070270000000геааїі пев 000000 
ОДООО000000000000 


»»»for line іп open('scripti.py').readlines(): 
print(line.upper(), end-'') 


IMPORT SYS 
PRINT(SYS.PATH) 
X = 2 

PRINT(2 ** 33) 


ОДгеадіі пев роДОДОООО000О0000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 


0000000000000000000000000000000000000000000000000 
UUU0000000000000000000000Python 3.00000WODDDUnicode0 
00000000000000000000000000 


Ор0000м пер зр000000 


»»»f = open('scripti.py') 

»»»while True: 
line - f.readline() 
if not line: break 
print(line.upper(), end='') 


...5ате output... 


О000000000#ғогооо0000000000000000000Руєһопо00с00 
о0000000мһ!еро000000Руєћоп0000Руһпопо000000000000 
Руєпопо000СО000000000000000000000000000Руёһоп 3.0000 
000000000000000000000000000000000 


[1 100000000000000000000000“0000”0“000”0000000000000 
00000000“0000”00000ег0000000“000”000ег00000000 
next(1)OO000000Python 000000000000000000 


LIEIE]LILJiter[]next 


0UU0000UUUUUU0U000UUUPython 3.00000000000пехі000000 
000000 next ООООД0000000Х000пехо)000Х. пехе ОППП 
00000000000000000000000000 


»»»f = open('scripti.py') 

»»»f. next () # Call iteration method directly 
‘import sys\n' 

»»f. next () 

‘print(sys.path)\n' 

»»»f = open('scripti.py') 

»»»next(f) # next built-in calls __next__ 
‘import sys\n' 

»»»next(f) 

‘print(sys.path)\n' 


UUU00000000000000000000Ufor00000000000UiterUUUUUUUUD 
ОООД0000000000000000000пехероробороріог оорбро0000000 
000000000000000000 


>>>L = [15 2, 3] 

>>>I = iter(L) # Obtain an iterator object 
>>>I.next() # Call next to advance to next item 
1 

»»»I.next() 

2 

»»»I.next() 

3 

»»»I.next() 

Traceback (most recent call last): 

...тоге omitted... 

StopIteration 


00000000000000000000000000000000000000000 
. next [III i td 


»»»f = open('scripti.py') 
»»»iter(f) is f 

True 

»»»f. next () 

‘import sys\n' 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LDieer Ent 


»»L = [1, 2; 3] 

>>>iter(L) is L 

False 

»»L. next () 

AttributeError: 'list' object has no attribute ' next ' 


»»I = iter(L) 

»»I. next () 

1 

»»»next(I) # Same as І. next. () 
2 


UUPythonUUuUuUUUUUUUUUUUUUUUUU00000000000000000000 
00000000000000“ 0 


»»L є |1, 2, 3] 
>>> 


>>>for X in L: # Automatic iteration 
print(X ** 2, end=' ') # Obtains iter, calls __next__, catches exceptions 

149 
>>>I = iter(L) # Manual iteration: what for loops usually do 
>>>while True: 

45 іту: # try statement catches exceptions 

A X = next(I) # Or call І. next... 

... except StopIteration: 

v% break 

ead print(X ** 2, end-' ') 
149 


000000000000004У0000000000000000000000000000000 
UUU00000000000000Ufor0000000000000000UUUUUUUUUUUUUUUUD 
О000000000000000000029000000000000000000000 


UUU0UU000UUPython 2.600000000Х. пехе0000 
X. next _ ()00000000пехе(Х)00000Руєћоп 2.60000000000000 
ОДООД0000000РУТоп 2.60Х.пехе ОООРубпоп 3.00 
X. next ОСДПРуєпоп 2.6000000000000000000000000000000 
O0X.next()Gnext(X)G000Python 3.00Х. next ()ПДРубпоп 2.6 
ОООО0000000Х. nex eO DIDI an un ext ОП 


[1 OOO000ferQO0000000!.__next__QOO0000000next())OO000000 
UUUUUUUU000000000000UUPython 3.00000000000009$.рорепПП 
О000000000000000000ғогоо0000000000000000000000000000 
ПОООООРУ оп 3З.00005.рореп000005иоргосеѕѕ5П0000000000 
UUUPython 3.0000_getattr_ ПОДОД0Опехі 0 ПО0000000 пехі | 
ОДОО0О000000000000000000000003 70003 80000000 Ру ћоп 
з.ОПОО0000000000000000000Руѓһоп 3.000000Python 2.600 
о5.рореп2/3/40000000000000000 subprocess.Popen DOT 
Python 3.0Q000000000000000 


UUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000006 


5390 = {a :1, Ба, ЧС) 
»»»for key in D.keys(): 
print(key, D[key]) 


со о 
N Q P ٭‎ 


0000000РуУ ой nm an gm imp a III III! 


»»I - iter(D) 
»»»next(I) 


a 
»»»next(I) 

gt 

»»»next(I) 

Т 

»»»next(I) 

Traceback (most recent call last): 
...more omitted... 


StopIteration 


UU0000000000000UkeysUUUUUUUU 一 一 forUUUUUUUUUUUUUUD 
00000000 


»»»for key in D: 
print(key, D[key]) 


c n v 
N Uu He 


ОООО00000000000000РУСпопОДОООООООО000000000707000 
О000005пеїмев ДООРуєпопОДОООО00000000000005. рорепр0000 
Ushell QO0000000000000000 


»»»import os 

»»»P = os.popen('dir') 

»»»P. next () 

' Volume in drive C is $0004828\03\п' 

»»P. next () 

' Volume Serial Number is O8BE-3CD4\n' 
»»»next(P) 

TypeError: wrap close object is not an iterator 


UUUUPython 2.600рореп000рР.пехє()0000Руһоп 3.000 
ООДДОР. пехі ()0000000пехєР)О00000000000000000000000 
ООО0О0000000000000000000000000000000000000000000000 
О00000богорОоОДООДО00000000000000000000000РУС2РОПОДДОО 
ОДО00000000 


ОДОО00000000000000001150000000000000000000000000 
ОДООО00000000000000 


»»R з range(5) 


»»R f Ranges are iterables in 3.0 

range(0, 5) 

>>>I = iter(R) # Use iteration protocol to produce results 
»»»next(I) 


0 
»»»next(I) 


1 
»»»list(range(5)) # Or use list to collect all results at once 
[0, 1, 2, 3, 4] 


000000000000000000000000000000000000000 
enumerateUUUUUUUUUUUUUU 


>>>E = enumerate('spam') # enumerate is an iterable too 

>>>E 

<enumerate object at 0x0253F508> 

»»I = iter(E) 

»»»next(I) # Generate results with iteration protocol 
(0, '5') 

»»»next(I) # Or use list to force generation to run 
(1, 'p') 

»»»list(enumerate('spam')) 


[(0, 's'), (1, "р'), (2, 'а’), (3, 'm)] 


00ооооооооооооото rm pa nm abd d pd OCC P y оп ПООО00000 
000000000000000000000000000000000 


000008 


UUUU000000000000000000000000UUUUUUforUUUUUUUUUDUO 
UUUUUUUUUUUUUUD 


UUUUUUUUUUUUUUUUUUUUUUUUUUUrangeUUUUU 


Уб = Гі. 2, 3, 4, 5] 
»»»for i in range(len(L)): 
L[i] += 10 

SPSL 
[14 32; Зу 14. 15] 


ООДОД00000000000000000РУСпоПООООО"0О00"000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


>>>L = [x+ 10 for x in L] 
>>> L 
[21; 225 23; 24; 25] 


ОДОДО0000000000000000000000000000000000070Г00000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


QODODUDOUIOOUDOUDOODOODDODDOUDODUDODdUODuud 


UUUUUUUU 


ООООАПОО000000000000000000000000000000000000000 
ОДОДОО00000000000000000000000000000000РУспоп00000 
D0000000000000000forg00 


UUUUUUUUUUUUUUUUUUUUUUUUUU 


>>>L = [x + 10 for x in L] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
U0000000000U00000000U00000(x+19)O0U00U00U0U000000UUfor 
UUUU0000000000000000000000Ufor х in LOO 


ПООБОСООРУ оп 000000000004700000000х0000000000 
00000000000000000000000000000000000000——000х+1900 
UUUUUUULUUUUxD 


ОДОДО000000000000000000000000070Р000000000000000 
0000 00000000000 


»»»res - [] 

»»»for x in L: 
res.append(x + 10) 

»»»res 

Ра, 22. 92, 24. 25] 


UUUUUUUUUUUUUUUUUUUU 


UUU00000000000000000000000UUUUUUUUPythonDDOUOUD 
ОДОДО0000000000000000000000Р0гО00000000000000000000 
ОДОДОО00000000С000000000000000РУСпОПОДРОООООДОООДОП 
UUUUUUUUUUUUUUUUUUUUUUUU 


ОО00000000 


ОДООД0000000000000000000000000000000000000 
readlinesU0000000000000000000000U0UDU 


»»»f = open('scripti.py') 

»»»lines - f.readlines() 

»»»lines 

['import sys\n', ‘print(sys.path)\n', 'x = 2\n', 'print(2 ** 33)\n'] 


[000000000000000000000000000(\1)0000000000000000000 
0000000000000000000000000000000000000000000000000 


ОООО00000000000000000000000000000000000000001їпез 
UUU0000000000000000000000000000UrstripUUUUUUUUUUUUDUD 
line[:-110000000000000000000000DDDD0DDDDddd0000 


»»»lines = [line.rstrip() for line in lines] 
»»»lines 
['import sys', 'print(sys.path)', 'x » 2', 'print(2 ** 33)'] 


ОООО0000000000000Р0гООО000000000000000000000000 
ОДООООД0000000000000000000000000000000000000000000 
next ОДОДОДОДОООО000000000000000000г53гіРообрр0000000 
00 


»»»lines = [line.rstrip() for line in open('script1.py')] 
»»»lines 


['import sys', 'print(sys.path)', 'x = 2', 'print(2 ** 33)'] 


UUU000000000000000000000000000 一 一 PythonUUUUUUUUD 
UUU000U0U000000000000000000000000000000UPython000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


»»»[line.upper() for line in open('scripti.py')] 
[IMPORT SYS\n', ‘PRINT(SYS.PATH)\n', 'Х = 2\n', 'PRINT(2 ** 33)\n'] 


»»»[line.rstrip().upper() for line in open('scripti.py')] 
['IMPORT SYS', 'PRINT(SYS.PATH)', 'X = 2', 'PRINT(2 ** 33)'] 


»»»[line. split() for line in open('script1.py')] 

[['import', 'sys'], ['print(sys.path)'], ['x', '=', '2'], ['print(2', '**','33)']] 
»»»[line.replace(' ', '!') for line in ореп(" scripti.py')] 

[‘import!sys\n', 'print(sys.path)Wn', 'х!=!2\п', 'print(2!**!33)n'] 


»»»[('sys' in line, line[0]) for line in open('scripti.py')] 
[(True, 'i'), (True, 'p'), (False, 'x'), (False, 'p')] 


UUUUUUUUU 


UU0000000000000000000000000000000000UforUUUUUUUD 
UUIfDUUUUUUUUUUUUUUUUDUD 


ОДООООО00000000000000000000000000000Ф00000000000 
ОДОД000000000000000000000000800000000 


m = [line.rstrip() for line in open('scripti.py') if line[0] == 'p'] 
['print(sys.path)', 'print(2 ** 33)'] 
00%20000000000000000000000020000000000000000000 
ОДОДОООО0О000000000000000РогО00000000000000000000000 


О00000000000000ғого000000000000000000000 


»»»res = [] 
»»»for line in open('scripti.py'): 
if line[0] == 'p': 
res.append(line.rstrip()) 
»»»res 
['print(sys.path)', 'print(2 ** 33)'] 


ОрРогороороборороробореорорророророророрбобо 


UUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUU 
[for anb pan pn m ufer nm dp pm a nm DO OC 0000 
2000000000000000000 


UUUUUUUUUUUUUx+yDUUUUUUUUUUUUUUUUxUUUUUUUUUUUyDUU 
UUUUUUUUUUUUUUUUUUUUUUU 


>>>[x + у for x in "абс" for у in '1mn'] 
Қыл ‘ат’, "ап з "Di , "рт", "Dt 5 "EL, "си, “єй | 


000000000000000000000000000000000000000000000000 
0000000000000000000000 


»»»res = [] 
»»»for x in 'abc': 
for y in 'Imn': 
res.append(x + y) 

»»»res 

Г. A Oy ТЫС, Wa. BH V CL y WU. uu] 

UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДОО0000000000000РогО0000000000000000000000000000000 
О0000000000000000000000000000 


00000290000000000000000000000000000000000000000000 
ОДООО000000000000 


UUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


О0000000000#огОООООООООООООООО00000000000000000 
О00000000000000000000000000000000000000#г00 
»»»for line in open('scripti.py'): # Use file iterators 
print(line.upper(), end-'') 
IMPORT SYS 
PRINT(SYS.PATH) 


X = 2 
PRINT(2 ** 33) 


UU00000Uin0000UUUmapbUuUuUUUUsortedUzipUU0000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


»»»uppers = [line.upper() for line in open('scripti.py')] 


»»»uppers 
['IMPORT SYS\n', 'PRINT(SYS.PATH)\n', 'Х = 2\n', 'PRINT(2 ** 33)\n'] 


»»»map(str.upper, open('scripti.py')) # map is an iterable in 3.0 
«map object at 0x02660710» 


»»»list( map(str.upper, open('scripti.py')) ) 
['IMPORT SYS\n', 'PRINT(SYS.PATH)\n', 'Х = 2\п', 'PRINT(2 ** 33)\п'] 


»»»'y = 2\п' in open('scripti.py') 
False 

»»»'x = 2\п' in open('scripti.py') 
True 


UUUUUUUUUUUUUUUmapUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ПО000000Опароо0000000000000000000000000000000000000 
Python 3.ОПОООДО0О000000000000000000000001150000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUmapUUUUUUUUUUUUUUD 
000000001900029000000000 


Python0UU000000000000000UsortedUUU00UUUUUUUzipDODUDD 
О00000О0бепитегавепороооооооовоооообА њег ооооооооооо 
reduce(UU00000000 0000000000000 ab n d p d DOC Python 
3.ОППарПепитегае[ А ег Пгларооооооооооооооооооооооо 
ОДООО00000000000 


»»»sorted(open('scripti.py')) 
['import sys\n', 'print(2 ** 33)\n', ‘print(sys.path)\n', "x = 2Wn'] 
»»»list(zip(open(' scripti. py'), open('scripti.py'))) 


[('import m = ‘import sys\n'), (' print(sys. path)\n', ‘print(sys.path)\n'), 
('x = 2\n', ‘x = 2\n'), ('print(2 ** 33)\n", 'print(2 + 33)\n')] 


»»»list(enumerate(open('scripti.py'))) 
[(0, ‘import sys\n'), (1, 'print(sys.path)\n'), (2, "x = 2\n'), 
(3, 'print(2 ** 33)\n')] 


»»»list(filter(bool, open('scripti.py 9» 
['import sys\n', 'print(sys.path)An', "х = 2\n', 'print(2 ** 33)\п'] 


»»»import functools, operator 
»»»functools.reduce(operator.add, open('scripti.py')) 
‘import sys\nprint(sys.path)\nx = 2\nprint(2 ** 33)\n' 
UUUUUUUUU00000000UUUUUU000000zipUenumerate0U00190 
DOCODOODOfiteerrred ucee 00000000000 


0UU0004UUUUUUUUUUUUUsortedUUUUUUUUUU80000UUUUsorted 
UUUUUUUUUUUUUUUUUUUUUUUUUsortUUUUUUUUUUUUUUUUUUUUUUU 
О00000000000000000тар0000000005огеарРуһоп 3.000000 
UUUUUUUUUUUUUUUD 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUsumDO 
ОООО0000000000000000000000000000000000апубатодродооо 
ПтиеђтахОтіпрО0000000000000000000геаисеро000000000 
00000000000000000000000000000000000000 


»»»sum([3, 2, 4, 1, 5, 0]) # sum expects numbers only 
15 

»»any(['spam', '', 'ni']) 

True 

»»all(['spam', '', 'ni']) 

False 

»»»max([3, 2, 5, 1, 4]) 

5 

>>>min([3, 2, 5, 1, 4]) 

1 


00000 пахдпаіПОДО0000000----ООО0000000000000000000 
ООО0000000000000000000000000000000000 
»»»max(open('scripti.py')) # Line with max/min string value 
"x = 2\п' 


»»»min(open('scripti.py')) 
‘import sys\n' 


ПППППППППРУК поп 0000000000000000000000—— 
Python0UU00000000000000000000UUUU0UUUUUUUUUUUUUUUUUD 
UUU00000000UNstUtuple000000UUUUUUUUUUUUUUUUUUUUUoinD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
ОДООД000000000000000 


»»»list(open('scripti.py')) 
['import sys\n', ‘print(sys.path)\n', 'х = 2\n', 'print(2 ** 33)\п'] 


»»»tuple(open('scripti.py')) 
(‘import sys\n', ‘print(sys.path)\n', 'х = 2\n', 'print(2 ** 33)\n') 


»»»'88'.join(open('scripti.py')) 
‘import sys\n&&print(sys.path)\n&&x = 2\n&&print(2 ** 33)\n' 


>>>a, b, c, d = open('scripti.py') 


»»»a, d 
('import sys\n', 'print(2 ** 33) n') 


»»»a, *b = open('scripti.py') # 3.0 extended form 
»»a, b 
(‘import sys\n', ['print(sys.path)Wn', 'x = 2\n', 'print(2 ** 33)\п']) 


о00000000009ісО0000000021р000000000005еє 0000 
Python 3.0Q00000000000000000000004 0005000800000 


»»»set(open('scripti.py')) 
{'print(sys.path)\n', "х = 2\n', 'print(2 ** 33)\n', ‘import sys\n'} 


>>>{line for line in open('scripti.py')) 
{'print(sys.path)\n', 'х = 2\п', 'print(2 ** 33)\n', ‘import sys\n'} 


>>>{ix: line for ix, line in enumerate(open('scripti.py'))) 
(0: ‘import sys\n', 1: 'print(sys.path)\n', 2: 'x = 2\n', 3: 'print(2 ** 33)\n'} 


О0000000000000000000000000000000000000#00 


»»»(line for line in open('scripti.py') if 1іпе[0] == 'p') 
{'print(sys.path)\n', 'print(2 ** 33)\n'} 


>>>{ix: line for (ix, line) in enumerate(open('scripti.py')) if 1іпе[0] == 'р') 
(1: 'print(sys.path)\n', 3: 'print(2 ** 33)\n'} 


00000000000000000000000“р"0000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


О00000000000000000000000000001800000000000000000 
00000чаг ООООО0000000000000000000000000000000000000 
О00000000018000000000000000 


>>>def f(a, b, c, d): print(a, b, с, d, sep='&') 


»»f(1, 2, 3, 4) 

1828384 

»»»f(*[1, 2, 3, 41) # Unpacks into arguments 
1828384 

»»»f(*open('scripti.py')) # Iterates by lines too! 
import sys 

&print(sys.path) 

ах = 2 

&print(2 ** 33) 


О00000000000000000000000000002іе0000002ір0000 
ипгір0000000002іро000000000002іро0000000000000000000000 
00000000000000000000000 


>>>X = (1, 2) 

»»Y - (3, 4) 

>>> 

>>>list(zip(X, Y)) # Zip tuples: returns an iterable 
[(1, 3), (2, 4)] 

>>> 

>>>A, B = zip(*zip(X, Y)) # Unzip a zip! 
>>>A 

(1, 2) 

>>>B 

(3, 4) 


PythonQQU00000000000rang eA 000000 00000000000 mm 
ПППППППППППППРу Поп 3.0Q0000000000000 00000000 


Python 3.0Q00000000 


Python З.О0000000000000Руёһоп 2.ХО0000000000000000 
О0000000000000кеуѕ0ма!ічеѕіетѕППРуһоп 3.0Q000000000 
О0000гапоеПтард2ірОћіегоо0000000000000000000000000 
О0000000000000000000Руһоп 3.0000000000000000000 
Python 2.60000000000 


00000000000000000000000000000000000000000000000 
0000000000000000000000list(...)000000000000000000000 


»»»zip('abc', 'xyz') # An iterable in Python 3.0 (a list in 2.6) 
«zip object at 0x02E66710> 


»»list(zip('abc', 'xyz')) # Force list of results in 3.0 to display 
(Са 'x'), СЫ, ту"), Ce’, '2')] 

HOPython 2.6000000000021ро0000000000000Руёһоп 3.0 
0000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000 
О00000000000000Руёһоп 3.0Q00000000 


гапае [п 


0UU000000000Urange00000000UUUPython 3.0000000000000 
UU00000000000000000000000000000UUUUUUUUPython 2.x 
xrange0UU00000000000000000000U0000UUUUlisttrange(…))DU 
ОДООД000000000000000 


C:\\misc> c:\python30\python 

>>>R = range(10) f range returns an iterator, not a list 
>>>R 

range(0, 10) 


>>>I = iter(R) # Make an iterator from the range 

»»»next(I) # Advance to next result 

0 # What happens in for loops, comprehensions, etc. 
»»»next(I) 

1 

»»»next(I) 

2 

»»»list(range(10)) # To force a list if required 


[0, 1, 2, 3, 4, 55 6, 7, 8, 91 


UUU00UPython 2.ХП00000000Руһоп 3.000rangep0000000 
О000вепрооооооооооооооооооововооооооооооон=«... ) UL] 


»»»len(R) # range also does len and indexing, but no others 
10 
»»R[o] 


0 
»»R[-1] 
9 


»»»next(I) # Continue taking from iterator, where left off 

3 

»»I. next () # .next() becomes . next. (), but use new next() 
4 


0UU00000000Python 2.ХО0)0000хгапдеррддр00000Огапдед0 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUrangeb 
Python З.ОПППППППхгапдеПРуһоп 3.000000----ОО000000000 
UPython 2.XQ0000000000000000rang епоооооооооооооооооо 
D00000000000000000000000000DPython 2.X 0000000000 
Ніе.хгеадїї пев ПОДОДОРУЄОГ 3.0Q0000000000000000 


mapn[Izip[Ifilter[][][] 


Urange0UUmapDUzipUUfiiterUUUUUPython 3.0000000000000 
UUU000000000000000000000000300000000Python 2.Х0000000 
ОДОДОПРУуєпог 3.00000000000гапаед000000000000----00000 
ОДООООО000000000000000000000000000000000000000000 


О0000000000пародоооропороборооооорородоооро0000 
ї5С(..ОО000000000000000000000000000000000000 


»»»М = map(abs, (-1, 0, 1)) # тар returns an iterator, not а list 

>>>M 

<map object at 0x0276B890> 

>>>next (М) # Use iterator manually: exhausts results 
1 # These do not support len() or indexing 
»»»next(M) 

0 


»»»next(M) 

1 

»»»next(M) 
StopIteration 


»»»for x in M: print(x) # map iterator is now empty: one pass only 


>>>M = map(abs, (-1, 0, 1)) # Make a new iterator to scan again 
»»»for x in M: print(x) # Iteration contexts auto call next() 


1 

0 

1 

»»»list(map(abs, (-1, 0, 1))) # Can force a real list if needed 
[1, 0, 1] 


00000002120000000000000000000 


>>>Z = zip((1, 2, 3), (10, 20, 30)) # zip is the same: a one-pass iterator 
>>>Z 
«zip object at 0x02770EE0» 


»»»list(Z) 
[(1, 10), (2, 20), (3, 30)] 


»»»for pair in Z: print(pair) # Exhausted after one pass 


>>>Z = zip((1, 2, 3), (10, 20, 30)) 
»»»for pair in Z: print(pair) # Iterator used automatically or manually 


(1, 10) 
(2, 20) 
(3, 30) 


>>>Z = zip((1, 2, 3); (10, 20, 30)) 
»»»next(Z) 

(1, 10) 

»»»next(Z) 

(2, 20) 


ОООО000000000061сегороООО0000000000000017чероор00 
ОООД0О0000000000000000000РУСпопДб0пгиерро000000 


»»»filter(bool, ['spam', '', 'ni']) 
«filter object at 0x0269C6D0> 
»»1list(filter(bool, ['spam', '', 'ni'])) 
['spam', 'ni'] 


UUU000000000000Ufiter0000000000000000000000000U0UD 
Python 3.0000000 


ОДО00М500000 


ПОга па епоооооооооооооооооооооообовепрооооооооооо 
UU000000000UiterOO00000000000UUUUUUUUUUUUUUUUUUUUUUUD 
0000000 


»»R = range(3) # range allows multiple iterators 
»»»next(R) 
TypeError: range object is not an iterator 


>>>11 = iter(R) 


»»»next(I1) 

0 

»»»next(I1) 

1 

»»»I2 = iter(R) # Two iterators on one range 
>>>next (12) 

0 

»»»next(I1) # 11 is at a different spot than 12 
2 


DOOzipOmapHfilterQQ000000000000000 


5552 = 210((1, 2, 3), (10, 11, 12)) 

>>>11 = iter(Z) 

>>>12 = iter(Z) # Two iterators on one zip 
»»»next(I1) 


(1, 10) 

»»»next(I1) 

(2, 11) 

»»»next(I2) # I2 is at same spot as 11! 
(3, 12) 


>>>M = map(abs, (-1, 0, 1)) # Ditto for map (and filter) 
>>>11 = iter(M); 12 = iter(M) 

»»»print(next(I1), next(I1), next(I1)) 

1 0:4 

»»»next(I2) 

StopIteration 


»»R - range(3) # But range allows many iterators 
»»»I1, I2 = iter(R), iter(R) 

»»»[next(I1), next(I1), next(I1)] 

(0 1 2] 

»»»next(I2) 

0 


О00000000029000000000000000000000000000000ег00 
О0000000000000000000000000000000000000002000000000 
О00000000000000000000тар021ро0000000000000000гапоеп 
О0002000000000000000000000000000000000000 


000000 


О0000080000000000Руёһоп 3.000UUUkeysUvaluesUitemsb 
0000000000000000000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
0000 


»»»0 з dict(a-1, b-2, c-3) 
>>>D 
затта, че З, "Б RY 


>>>K = D.keys() # A view object in 3.0, not a list 
>>>K 
«dict keys object at 0х026083С0> 


»»»next(K) # Views are not iterators themselves 
TypeError: dict keys object is not an iterator 


»»I = iter(K) # Views have an iterator, 

>>>next(I) # which can be used manually 

"а" # but does not support len(), index 

»»»next(I) 

' Ë ' 

»»»for k in D.keys(): print(k, end=' ') # All iteration contexts use auto 
acb 


О0000000000000000000Руёћоп з.О0000000115000000000 
0000000000000000000000000000000000000000000000 


>>>K = D.keys() 

>>>list(K) # Can still force a real list if needed 
Гаа а W 

»»»V = D.values() # Ditto for values() and items() views 
»»V 

«dict values object at 0x026D8260» 

»»»list(V) 

[1, 3, 2] 


>>>list(D.items()) 
[('а', 1), ('c', 3), СЫ”, 2)] 


>>>for (К, v) in D.items(): print(k, v, епд=' ') 


d 16 3b 2 


UUUPython 3.00000000000000000000000000000000000 
keys[] 


>>>D # Dictionaries still have own iterator 
Caw ds Vers 3 “b's 21) # Returns next key on each iteration 
>>>I = iter(D) 

»»»next(I) 

ж 

»»»next(I) 

бс! 


»»»for key in D: print(key, епд=' ') # Still no need to call keys() to iterate 
“» # But keys is an iterator in 3.0 too! 
acb 
0000000000кеу5 ПООООО000000000000000000000000 
Python 3.О00000000000000115000000кеу5 ОО0О000000000000 
ОДзогеед0000000: 


>>>D 

{ах Ч "ET By D 

»»»for К in sorted(D.keys())): print(k, D[k], end-' ') 

ач b вез 

>>>D 

(usu "Сы ЗЬ D 2) 

»»»for К in sorted(D): print(k, D[k], епд=' ') # Best practice key sorting 
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PyDoc: help 国 数 
Рурос: HTML 报表 
标准 手册 

网 站 资源 

出 版 的 书籍 


#UL 


角色 

文件 中 的 文档 

对 象 中 可 用 属性 的 列表 

附加 在 对 象 上 的 文件 中 的 文档 
对 象 的 交互 帮助 

{ДЇ йт HR Ч 

正式 的 语言 和 库 的 说 明 

在 线 教程 、 例 子 等 

商业 参考 书籍 


ПОООООООБОООВОСООООРУ В ой 00#000000000#00000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000 


[0020000000000000000000000000000000“0000008 
U 000%00000000000000000“0000000000”0020000000000 


00 


dir[][] 


ДрраїГороророборороробоорбороророробороророріррдоб 
ОДОДО0О000000000000000005у5 О0000000000000000ш2ї7000 
Python 3.0000000Python 2.6000000000 


»»»import sys 

»»»dir(sys) 

|" displayhook ', ' doc ', ' excepthook ' › " package ", 

' stderr ^', ' stdin "', ' stdout ', ' clear type cache', ' current frames', 
 getframe', "арі version', 'argv', 'builtin module names', 'byteorder', 

'call tracing', 'callstats', 'copyright', 'displayhook', 'dllhandle', 

'dont write bytecode', 'exc info', 'excepthook', 'exec prefix', 'executable', 


exit', 'flags', 'float info', 'getcheckinterval', 'getdefaultencoding', 
...more names omitted...] 


' ' 
› . name - 


00000000000000000000000000000000000000 


О00000000000000000009і000000000000000000000000 
0000000006 


»»»dir([]) 

Г". add ^", ' cláss ^; ' contains 7, ...more... 

'append', 'count', 'extend', 'index', 'insert', 'pop', 'remove', 
'reverse', 'sort'] 


»»dir('') 

[' add ^", "tlass ^", ' contains о "з Hore... 

'capitalize', 'center', 'count', 'encode', 'endswith', 'expandtabs', 
'find', 'format', 'index', 'isalnum', 'isalpha', 'isdecimal', 
'isdigit', 'isidentifier', 'islower', 'isnumeric', 'isprintable', 
'isspace', 'istitle', 'isupper', ‘join’, 'ljust', ‘lower’, 'lstrip', ° 
maketrans', 'partition', 'replace', 'rfind', 'rindex', 'rjust', 

...more names omitted...] 


О0000009іО000000000000000000000000000000000000 
О00000000000000000000000000000000000000000000009100 
000000000000000000 


>>>dir(str) == dir('') # Same result as prior example 
True 

>>>dir(list) == dir([]) 

True 


О00000000050115#)00000000000000000000000Руһопо0 
0000000000000000000000000000000000000000000000000 
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UUU00UPythonUUuUuUUUUUUUUUUUUU000000000000000000 
- дос ШО 


0000000000 


О000000000аосѕігіпаѕ.рур000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ае сіаѕѕ0800000000000000000000000000000000 


Module documentation 
Words Go Here 


spam - 40 


def square(x): 


function documentation 
can we have your liver then? 


return x ** 2 # square 


class Employee: 
"class documentation" 
pass 


print(square(4)) 
print(square. doc ) 


000000000000000000__ doc _ ПООО0000000000000000000 
ОООД000000000000000000000000000000000 кос ПО00 
РУЄпопПДООООООО000 


»»»import docstrings 
16 


function documentation 
can we have your liver then? 


»»»print(docstrings. doc ) 


Module documentation 
Words Go Here 


»»»print(docstrings.square. doc ) 


function documentation 
can we have your liver then? 


»»»print(docstrings.Employee. ос ) 
class documentation 
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ООООДОДООД0000000000000000000000000000 
module.class.method. doc  QQ0028Q00000000000000 
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РУЄПоПДОООООВОДОООООООО00ЯФ го) ООО00000000000000000 
ОООД00000000000000000 dec — DULCI 


»»»import sys 

»»»print(sys. doc ) 

This module provides access to some objects used or maintained by the 
interpreter and to functions that interact strongly with the interpreter. 


Dynamic objects: 


argv -- command line arguments; argv[0] is the script pathname if known 
path -- module search path; path[O] is the script directory, else '' 
modules -- dictionary of loaded modules 


...тоге text omitted... 


0000000000000000 __ doc_0000000000000 


»»»print(sys.getrefcount. doc ) 
getrefcount(object) -» integer 


Return the reference count of object. The count returned is generally 


one higher than you might expect, because it includes the (temporary) 
...тоге text omitted... 


UUUUUUUUUUUUUUUUUUUD 


»»»print(int. doc ) 
int(x[, base]) -» integer 


Convert a string or number to an integer, if possible. A floating 
point argument will be truncated towards zero (this does not include a 
...тоге text omitted... 


»»»print(map. doc ) 
map(func, *iterables) --» map object 


Make an iterator that computes the function using arguments from 
each of the iterables. Stops when the shortest iterable is exhausted. 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
helpUU0000000000 


PyDoc[]help[][] 


О0000000000000РуєћопрО000000000000000000Рурос0 
Руєпопо00000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
умер ОПОДОДООООО0ОРУСВОПООДООООООРУРосєО 


UU00000000PyDocUUUUUUUUUUUUUUU0U0UUPythonUUUUUUUUD 
ППППРУОосПЦПППППе!рПППРуОос CUVHTMLOUUUhelpUUUUU 
PyDocUUUUUUUUUUUUUUUUUUUUNIXUUUU manpage [Il] 


>>>import sys 
>>>help(sys.getrefcount) 
Help on built-in function getrefcount in module sys: 


getrefcount(...) 
getrefcount(object) -> integer 


Return the reference count of object. The count returned is generally 
one higher than you might expect, because it includes the (temporary) 
...тоте omitted... 


UUUUUhelpUUUUU0000sysUU00000sysU0000000000sysDUheip 
ОООД0000000000000000000000000РеїрбОО000000000000000 
ОДОООО000000000000000000 


»»»help(sys) 
Help on built-in module sys: 


NAME 
sys 


FILE 
(built-in) 


MODULE DOCS 
http://docs.python.org/library/sys 


DESCRIPTION 
This module provides access to some objects used or maintained by the 
interpreter and to functions that interact strongly with the interpreter. 
...тоге omitted... 


FUNCTIONS 
__displayhook__ = displayhook(...) 
displayhook(object) -> None 


Print an object to sys.stdout and also save it in builtins. 
...тоге omitted... 


DATA 


. Stderr = «io.TextlOWrapper object at 0x0236E950» 
. stdin | = «io.TextlIOWrapper object at 0x02366550> 
. stdout | = <io.TextIOWrapper object at 0x02366E30» 


...more omitted... 


ООДОО000000000000000000000000000ПРУБОоОСОООДООО000 
О0000000000000000000000000һегро00000000һеіео00000000 
о00000000аісО000500001150000000000000000000000000 


»»»help(dict) 
Help on class dict in module builtins: 


class dict(object) 
| dict() -» new empty dictionary. 
| dict(mapping) -» new dictionary initialized from a mapping object's 
...тоте omitted... 


»»»help(str.replace) 
Help on method descriptor: 


replace(...) 
S.replace (old, new[, count]) -» str 


Return a copy of S with all occurrences of substring 
...тоте omitted... 


»»»help(ord) 
Help on built-in function ord in module builtins: 


OFC) 
ord(c) -> integer 


Return the integer ordinal of a one-character string. 


UUUhelpUUUUU000000000000000000000000docstrings.pyD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDO 


»»»import docstrings 
»»»help(docstrings.square) 
Help on function square in module docstrings: 


square(x) 
function documentation 
can we have your liver then? 


»»»help(docstrings.Employee) 
Help on class Employee in module docstrings: 


class Employee(builtins.object) 
| class documentation 


| Data descriptors defined here: 
...тоге omitted... 


»»»help(docstrings) 
Help on module docstrings: 


NAME 
docstrings 


FILE 
c:\misc\docstrings.py 


DESCRIPTION 
Module documentation 
Words Go Here 


CLASSES 
builtins.object 
Employee 


class Employee(builtins.object) 
| class documentation 
| 
| Data descriptors defined here: 
...тоте omitted... 


FUNCTIONS 
square(x) 
function documentation 
can we have your liver then? 


DATA 
spam - 40 
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Python documentation server at 
http://localhost:7464/ 


open browser quit serving 


Search for glob toy 


test.test_glob - (no description) 
test.test_global - Verify that warnings аг 
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Filename globbing utility. 


Er ЕК? e) 


Return list of paths matching a pathname pattern 
The pattern may contain simple shell-style wildcards a la fnmatch. 
Return a list of paths matching a pathname pattern. 


rn may contain simple shell-style wildcards a la fnmatch. 
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class documentation 
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Python v3.0 documentation 


Welcome! This is the documentation for Python 3.0, last updated Dec 03, 2008. 


Parts of the documentation: 


What's new in Python 3.0? 


or all "What's new" documents Since 2.0 


Tutorial 
start here 


Using Python 


how to use Python on different platforms 


Language Reference 
describes syntax and language elements 


Library Reference 


keep this under your pillow 


Python HOWTOs 


in-depth documents on specific topics 
Indices and tables: 


Global Module Index 


modules | index рий 


m 


Extending and Embedding 


tutorial for С/С++ programmers 


Python/C API 


reference for C/C++ programmers 


Installing Python Modules 


information for installers & sys-aamins 





Distributing Python Modules 


sharing modules with others 


Documenting Python 
guide for documentation authors 
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for i in range(50): 
print('hello %d\n\a' % i) 
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Le |4, Be 4; By 16, 32; Ба] 
Х = 5 


found = False 
i= 0 
while not found and i < len(L): 
if 2 ** X == ЦТ]: 
found = True 


else: 
1 = 1+1 
if found: 
print('at index', i) 
else: 


print(X, ‘not found') 


C:\book\tests>python power.py 
at index 5 
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0000000000002 іп(1,2,3100 


а.П0000ғо0000аррепађооо—б20000000000000000000 
UUUUU 
e.U2 XUUUUUUUUUUUUUUUUUUO0UUUUUUD 


fDOUUUUUUUIDOO0000UPython00Umap(function,list)UU00D0 
0U2000000Umap(tlambda х:2**х,гапде(7)) 0000000000000 
D0000190000Dlambda0 


0000 UU 


0160 ШШШ 


UU00000000PythonUUUUUUUUUUUU00000000000000000000 
00000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUU 
00000000000000000000000000000000000000000000000000 
000000000000000000000 


UUUPythonUUuUuUUUUUUUUUUUUUUUU00000000000000000000 
[000000000000000000000000000000000000016-100000000 
00000000000000000000000 


X 16-1: 
语句 
Calls 
def, 


return 


X 16-1: 
语句 


global 
nonlocal 
yield 


lambda 


UUUUUU 


函数 相关 的 语句 和 表达 式 
例子 
myfunc("spam", "eggs", meat=ham) 


def adder(a, b-1, *c): 
return а+р+с[0] 


函数 相关 的 语句 和 表达 式 ( 续 ) 
例子 
def changer(): 
global x; x = 'new' 
def changer(): 
nonlocal x; x = 'new' 
def squares(x): 
for i in range(x): yield i ** 2 


Funcs = [lambda x: x**2, lambda x: x*3] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДООООО0000000000000000000000000000 


ОДОО000000000000 


О0000000000Руєһопро0000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
ОО00900000000000000000000Рупопо0000000000000000—=0 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


00000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000000000000000000000000000000000000000“000”0 
000000000000000000000000000000000000000000000900000 
0000000000000000000000000000000000000000000000000 
000000 


О00000000000Рупопро000000000000000000000000000 
ОДОООО000000000000000000000000000000000000000000000 
ОДОООО000000000000000000000000000000000000000000000 
00000000000 


0000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
орепр0000000000000епрооо000000000000 


О050000000000Руєһпопо0000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
D000000000000Python0000C0000000000000000000000Python 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


def00000000Python0000000000000000defUUUCUUUUDUU 
О0ае#00000000——=000000000РуёһопрО0ае#о0000000001#0 
О0мһі!епоо00000аеб0000000000000000000000000009е#0 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


defUUUUUU00UD0D0UUUUU000000PythonUUuUdefDUUUUUUDODUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
П000—=00000000000000000000000000000000000000000 
lambda QU0000000000000000000 


lambda 0000000000000 00000lamb da 0000000000000 
UUU0U00000000000defUUUUUUUUUUUUUUUUUUU0U0000000019DD 


008 


returnUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUreturnUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUU 


yieldU00000000000000000000U0UUUUUUUUUUUUUUUUyieldD0 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


globalUDUUUUUUUUUUUUUUUUUUUUUUUUUUUU0U00000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUU0UglobalDUUUUUUUUUUUUUUUUUUUUUU0U0000000000000000DD 
UUUUUUUUUUUUUUUUUUUUUUUUDU 


nonlocalUUUU000000000000000000UPython 3.00000 
попіосаїдДорорр000000000000д4еборороророборороооро00б 
ОД000000000----ОД0000000000000000----0000000000000 


000000000000000000Python00000000000000000000000 
ОО0000000000000000000000Руёпопроб0000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUU 


"DEBDBODDBOBDOp n dp Py tS eni n mam pm nn] add m Y ddr 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000 


ОДОДООДОДО00000000000000----СО000С0000000000000000 
000000000000000000000000000000 


ае р 


ае#00000000000000000000000еғ 00000000000 


def «name» (атр1, arg2,... argN): 
«statements» 


ПООБОООРУ then patina ет ПОООООДОООДООО000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 HOUUUUUUUU 
Python0U000D00 


ае#0000000000000000000000000000000000000000000 
000000000000000000000000000000000 


LBDBIDBIBEID 00 ге иг ПІ 


def <name>(argi, arg2,... argN): 


return «value» 


PythonUreturnUUUUUUUUUUUUUUUUUUUUUUUU00000000000 
UUUUUUUreturnUUUUUUUUUUUUUUUUUUUUUUUUUreturnUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UnoneUUUUUUUUUUUUUUUUU 


UUU0U0UyieldU00000000000000000UUUUU20000000000000 
UUUUUUU 


def[ mad 


PythonUdefUUUUUUUUUUUUUUUUUUUUUUUUU0000000000000 
О000000000000Рупоп0000000000000000000000000000000 
о050000000ае#о00000000000000—=000000000000000000 
ае#000000000000000000000000000000001#0000000000000 
0000000006 


if test: 
def func(): # Define func this way 
else: 


def func(): # Or else this way 


func() # Call the version selected and built 


О0000000000000000000С0000000000Руёћопро000000000 
о000000000000ае#о00000000009еғо00000000000000 


00000000000000000000000000000000000000000000000 
00 


othername - func # Assign function object 
othername() # Call func again 


UU0000000000000000000000000000UUU0UPythonDOUDODODODD 
0000000000000000000000000000000000000000000000000 
00000000000 


def func(): ... # Create function object 
func() # Call object 
func.attr - value # Attach attributes 


UUUUUUUUUUU 


ОООО00000000000000000000000000000000РУСПОПООДОГ 
ОДОООО00000000000000000000000000000000000000000000 
баеїророробородоробООПРУЄВОПОДОДООДОО 


ШП 


UU00000000000000000000000UtimesUU0000000000000U0UU 
00 


»»»def times(x, y): # Create and assign function 
return x * y # Body executed when called 


OPythonQ00000000¢ ef rn m pan am pa bn pa pn D d 
D0000000000times000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ШП 


Паео000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


>>>times(2，4) # Arguments in parentheses 
8 


ОООО0000000006 ттезрооооооооооооооооовооооооооооо 
О0000000000000х00020У000400000000000000000000000000 
UUreturnUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
DOD0000000Python02*40000800000000000000000000000000 
000000000 


»»»X = times(3.14, 4) # Save the result object 
>>>X 


12.56 


ОДООД0О0000000000000000000000000000000000000 


»»»times('Ni', 4) # Functions are "typeless" 
"Мімімімі" 


UUU000UUUUUUUMonty Pythennnnmnnmnnnm nnnm 
О000000х0У000000000**" О000000000000Рупопро000000000 
ОООД0000000000000006 пев ОД000000000000 


ОДОД0006 пев Im abba nmn DP y then 00000000000 
РУЄпопПДОООООООБОО00000000 


Python[]DLlt 


LLL S пев 0000хчу оборобобхоурробо00000000 
ОДОДОООО00000000000000000000РУЕОПОООООООООООО000000 
ОДО00000000797000000000000000000 


ОДООД000000000000040000000000000000000000000000 
ОООДОООРУЄПОПООООООООООООПРуЄВОПОООООООДОООРУЄОГОО 
ОДОДОО00000Оргіпібіпаех pat td 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
оробороробрбрбррбррбрордорорордорордорОба к.а.ргососо 00000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUDU 


ОД0000б пев рОДО0000РОДООДОДООДОООДООО0О000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUU 


00000000UUUU000000UUUUUPythonDOD0*UUU0U0000UUUUD00 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUDU 


LDC Python e + +0јЈамар000000000Руєһоһ0000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
ОДОДООО000000000000000000000000000000РУСПОПООООООО 
О000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUDU 


UUUUUUUUUUUDUU 


ОДООООО0000000000000000000000000000000000000000 
00 


002 300000000001290000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
ОДОООО00000000000000000000----ОДО0000000000000000000 
ОДОДООО000000000000000 


ШП 


ОООО00000000000000000000070Р0000000000000000000 
00 


"ОДОО0000000000000000000000000000 


"ОДОО0000000000000000000000000000000000000000000 
000000 


"ОДОД0000000000000000000000000000000000000000000 
00000 


000000000000000000000000000000000 


'000000000000000000000000000000000 


def intersect(seqi, seq2): 
res « [] # Start empty 


for x іп seq1: # Scan seq! 
if x in seq2: # Common item? 
res.append(x) # Add to end 


return res 


001 300000000 0000000000000 dd dp dnd ma dnd ef Hn dan tr 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUreturnUUUUUUUUUD 
00000000 


Ш 


D000000000000000000000000Ddef00000000000000000000 
UUUU000000000000000000000000000defUUUUUUUUUU0000000 
UUUUUUUUUU 


>>>S1 = "SPAM" 
>>>52 = "SCAM" 
»»»intersect(s1, s2) # Strings 


Ey Ap] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
0UU0“U0U000000000000000000000000UUUUUUUUUU"UUPythonbD 
UUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUU00000UintersectUUUU0U0000000000000000000000D0UD 
UUUU000000000000000000000000Python0000000000000DD0DD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


| 
LS” ЗА” 'M'] 


UUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUUUU 
000000 


0000 


ППППРуФһолП ППППППіпеегвес pan ab 00000000000 
00000000 


>>>x = intersect([1, 2, 3], (1, 4)) # Mixed types 


>х # Saved result object 


[1] 


D0000000000000000000[000000000000000],000000000000 
0UU000000000000000000000Uintersect0U00000000000000000UDU 
UUUUUUUUUUUUUUUUUUDU 


UUintersectUUUUUUUUUUU0000Ufor000000000000000000UU 
UUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUUU 
01400О0000000000000000000000000000000000000000000000 
[0000000000000 


О00000000000000000000000000000000Руєһопо00000000 
О00000000----ОО0О00000000000000000000000000000000000 
ОООД0000000000РУСпопПОДООООООООВОДООООД0О0О0000000000 
00000 


[1 1000000Ае.геаа пе ОООДОДООО000000000000000000000000 
00000000000000900000000000000000000000000000000000 
О000000000000000000000000#е.ѕеек(0)0000орепоо000000 
2900000000000000000000іп0000000000000000__сопќаіпѕ_ П 
О0000000__ієег_ПО00__оеёїет_ ПООО0000000000000000000 
0000000000000 


0000 


UUUU000000000000000000UintersectUUUUresDUUUPythonD 
UUU000 一 一 UUUUUUUdefO00000000000000000UUUUUUUUUUUUU 
ОООДООО0000000000000000000іпегбес роооооооооооооо 


resUUUUUUUUUUUUUUUUUUUUU 
"0000000000000005еа1 П5еаг ОД00000 
"for DD D gap a d xad rr 


ОДОДОО000000000000000000000- - -іпеегеес 0000 
геёигпо000000000000ғеѕ00000000000000000000000000000 
1700 


0000 


О00000000000000----000092еб)гекиго 0000000000000 
ОООДРУЄРОПОДОДОДОДООВОДСОООДООООО 7 ef Tn mata ma ibt 
О05000000000000000000000000000000Руёһопро00000000000 
О6бОО00000000000000000000000000гесипоДООДОООО00000000 
ОО0000000000000000000000000000000170000000000000000 
UUUUUUU 


0000 


1.0000000000 

2 ООДОРУФПОПОООДОО0 
з.ПО00000геєигпо0000000000 
4.ПОДО00000000000000 


> ОДОО0000000000000 


0000 


1.П00Руєћопро00000000000000000000000000000000000 
О050000000000Руєһопро0000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


2.UPythonUUuuuuudefO0000000000000U0UUUUUUUUUUUUDUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUU00000defDO0U0000defDUUU0U00000000000000000D00UfO00D0D 
UUUUU 


3.UUUUU00UUUUUUUUUUUUUreturnUUDUOUUUUUUNoneDDUUUUUUD 
UUUUUUUUUU00U0UUUNoneUUUUUUUUUOUUUUUUD 


4.]00000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUU 


5 ОДООДО000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUU 


0170 000 


01 6000000000000000 0000 Pyth enn pp pa b nad 
UPythonUUuUuUUUUUUUUUUUUUUU00000000000000000D00D0UDUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


Python[] DELI 


UUU00000000000000000000000UPython0000000000D0DD 
D000000000Python00000000000000000000000000000000D0000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUDU 


D0000000000000000000000PythongOdd00000000dd00 
Python0UU0000000000000000UUUUUUUUUUUUUUUUUU00000000 
Python0U0U000000000000000000UUUUUUUUUUUUUUUUUUUU000D00 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUU:UUUUUUUUUUUUUUUUUUU 
000000000000000000 


"Оорае 00000000004 ef воооооооооооооооооооооо 


def0000000defUUUUUUUU0U0U00000000000000000000defDU 
UUUU00000000defDUUUUUUUUUUUUUUUXDD000UdefDOUOUUUUUXUDUU 
000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
ОО000000000000000000000000000030000000000000300000 
000 


"ОО00000ае#000000000000000 
000000000000def000000000000000000000 
"Dardefni nana gba 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUU 


ОДО0000000000Хе990000000000000ХО000000000000 
00000% = 88000000000000000Х0000аегррб00000 


X = 99 


def func(): 
X. = 88 


ОДООД00000ХО000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUU 


UUU0U0000000000000000000000000000UUUUUUUUUUUdefD 
ОДОДО00000000000000000000000000РУСпОПООООООООДОО 
орепо000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUU 


`1000000000000000000000000000000000000000000000 
О00)00000000000000000000000000000000000000000000 


"ОДОО0000000000000000000700"00000000000000000000 
ООООД0000000000000000000РУспопООДООООООДО0000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
ОООДОО0000000РУспопОДО"О000"0000000700"0 


UOUOUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О050000000000000000000000000009еғ#0000атюаароо0000 
О050000000000000Руєопро05000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUU 


UOUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
О000000000091оба00000000000000009е#0000000Руһоп 
з.ОПО0000000потоса!1000000000 


`1000000000000000000000000000000000000000000000 
UUUU000defD0U000000UUUUUUUUUUUUUUUUUUUU0U0UUPythonUUDD 
. builtin _ПОООООООО 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU0U0000000000000000000000_main_00000000000000D0UD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


UUUUU0000000000000000000000000UUUUU0U=UUUimportD 
UUUU00UdefDO00000000U0UUUUUUUUUdefO000000000000000D0UD 
UUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
ULUUUUU000000UUU000000UUL.append(X)UUUU0U000ULUOOOUUU 
UUUL=xUUUUUUUUU000UUUUU0UUUUUU000UUUU0UUUUUUUUUUUUU 
00 


О00000.ЕЄВП0 


О000000000000000000000000000000000000000ае#00 


'01000000000000000000000000000000000000000000000 
00 


'0100000000000000000000000 
'01000000000000000000000000000000 


UU00000000def0000Uiambda0UU000000000000000000000 
О0000000000000000000000(000000)000000000000000000000 
00000000000 


Python0UU0000000000LECBUUUUUUUUUUUUUUUUD 


0000000000000000Python0040000[000000tO0000000000 
де атбраапородобеооооооооооовооооооооооовојооооооо 
DOE |nd ad dnd ad b bd dn aan p an Py оп 0000000006000 
UUUUUUUUUUUUUUUUUUDU 


0000000000000000000000UUUUUUUUUUPythonDDOOOOUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


'010000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUD 


0U17-1I000UPythonUODU0OUOU0D000D000UEOUOOU000U000defO 
lambda00U0000U00U00U0000U00000000U0000000000U000D0000D0 
ПП 





Built-in (Python) 
Names preassigned in the built-in names module: open, range, 
SyntaxError.... 
Global (module) 
Names assigned at the top-level of a module file, or declared 
global in a def within the file. 


Enclosing function locals 


Names in the local scope of any and all enclosing functions 
(def or lambda), from inner to outer. 


Local (function) 
Names assigned in any way within a function (def 
or lambda), and not declared global in that function. 














П 17-1 LEGB[IDIDUDDOOBUDUDHUDUP ythen 0000000000000 

000000000000000000000000000000000000000000000000000 

0UU0000000UUUU000000UUUUUPython 3.0rjentecalrpin n inni 
000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUspamUUUUUUUUUUUUUUUUUUUU 
DDD000000000dobject.spam0000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
ОДО00"00"00000000000000 


[1 1000000000000000О ко BEIDIO" DU efTT" nn Py Пой 000000000 
UUUUUUUUUUUUUUUUUUUUUUUPythonUUUUUUUUUUUUUUUUUUUUDUU 
О00000000000000Руһоп 3.000)попіоса  ПОДОО000000000000 
О0"СМев'ООО00000000000000 


00000 


0000000000000000000000000000000000000000000000 


# Global scope 


X = 99 # X and func assigned in module: global 
def func(Y): # Y and Z assigned in function: locals 

# Local scope 

Laky Y # X is a global 

return Z 
func(1) # func in module: result=100 


0UU000000000000000000000000Python0000000000000000 
00000000 


ОДД000Х func 


00%00000000000000000000000000000000000000000000 
ПОООООО000 fun en bn efn n m m m m aa nn d bn m n n ad 


func[] 


ППИПППҮ,2 


ОО0000000У0200000000000000000000000000000000000 
0002000 0000000У0О0000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ПОО0000000ҰП000002П00000000000000000000000000000000 
0000000000000 


UUUUOUOUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 


0000000 


00000 


0000000000000000000000000000000000000000000000 


- builtin _ПООООООО0ОООитроге builtin  ПОБООДОДО00000000 
builtinrID pnr 


ООО000000000  builtin — ПООООООООООО000000000000000 


0000000000000000000000000000000009и0000000000000000 
UDDPython 3.000 


»»»import builtins 
»»»dir(builtins) 
['ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException', 
'BufferError', 'BytesWarning', 'DeprecationWarning', 'EOFError', ‘Ellipsis’, 
...тапу more names omitted... 
'quit', 'range', 'repr', 'reversed', 'round', 'set', 
'setattr', 'slice', ' 


sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 
'type', 'vars', 'zip'] 


0UU0000000000UPythonUUUUUUUUUU00000000000000000000 


UUUUULECBUUPythonUUUUUUUU0UUU000000000000000000000 


UUUUUU0000000000UUUUUUU00000UUUUUUUUUUUU:UULEBCDUOUOUDD 
000000000 builtin ППП 


»»»zip f The normal way 
«class 'zip'» 


»»»import builtins # The hard way 
»»»builtins.zip 
«class 'zip'» 


О00000000000000000000000000000000000000.Е6В0000 
000000000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUopenb 
0000000000000 


def hider(): 
open = 'spam' # Local variable, hides built-in 


open('data.txt') # This won't open a file now in this scope! 


ОООООО00000000000000000орепроо0000000000000Ввор 
О0000000000Руєһопро00000000000000000000000000000000 
ПОООООООООООООО00000 


ОДООД00000000000000000000 


X - 88 # Global X 
def func(): 

X = 99 # Local X: hides global 
func() 


print(X) # Prints 88: unchanged 


0000000000000000000%0000000000000000%0000000 
00000000000 9че 000! ова поп! оса  ДООД0000000000000 
ОДОООО00000000000000 


D0000000000000000000000000000000Python 3.0 builtins 
[IL] Python 2.6000_ builtin  ПООПОООДООДОООО0О0000000000 
ОДОО00000000 builtins ОООЗБОДОДОДОбиї Кі п5Е00ООПРУЄФПОП 
2.60П builtin ПП 


о00000000ючієтѕ$0000Рућоп 3.000 builtins 15 builtins 
[ITrue[(][]]lPython 2.6[] builtins is builtin  QTrue 00000000 
ОДД00000аїг( builtins )UUUUUUUUUUUPython 3.0[JPython 2.6 
UUU0U0000UU00UUPython з.ОООД0000006чії ві п50000000000000 
ПП 


[Python 2.6000000 


UUUPythonUUUUUUUUUUUUUUU 一 一 UUUU TrueUFalseUPython 
2.ЄПОО0000000000000000001ие= РаіѕеПОо00000000000000 
00000000000000000000000000000000000000000000000000 
Об0птмерорООДОО0000000000000000000 


ООООООООРУ Ной 2.6000000__builtin_.True=FalseQQ000 
PythonQ000 гие ОПра!еп пп ооо ОРу Поп 3.0000000000 


TruelFalseNUUUUUUUUUUUUNoneUUUUUUUPython 2.60000 СЕП 
000000000000000000000000000000000000000000000000000 
ПОО0000000орепоооо000000000000000000000000000000 
РуСћескег О00000000000000000000000000000000 

РуСћескег 000*000” 00000000 


global] 


globalQ00 Python Dnm nnb am gp pn ma bn dan an d CO DCCOCIO 


ПООБООООООООВОО0О0РУ the nn n ba pn pa pam a a DO dp dd Od 
UUUUUUUUUUUUUUUDDU 


0000000000000000000000000 
'0100000000000000000000 
'0100000000000000000000000 


'010000000000000000000000 


UU000globalUUUUUUUUUUUUUUUUUUdefO00000000UUUUUUDU 


UUnonlocalUUUU0U000000000000defUUUUUUUUUUUUUUUUUUUUUD 
00 


globalQU0000000g9!obalQO00000000000 0000 000000000000 
00000000000000000000000000000000 


def func(): 


global X 

X = 99 # Global X: outside def 
func() 
print(X) # Prints 99 


О0000000000091ора!П000009еғ00хО00009еғоО0Х000000 
О00000000091оба000000 


y, 2“ 1, 2 # Global variables in module 
def all global(): 
global x # Declare globals assigned 
X = y + Z # No need to declare y, z: LEGB rule 


000х0у0200а!!_оіоба00000000У02000000000000000000 
О0хП00000000009!ора0000000000000000000000091оба000 
0х000000000000000 


UUUy0Uz00000globalUUUPythonDLECBUUUUUUUUUUUUUUUUUD 
UUUUxUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUxUUUUU 


000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
000091оба00000000000000000Руєһопо00000000000*00"00 


ПООБОООБОСОООО0О9 Feb a EE II d ef m ip nim imn am D 
0000000000000000000000000000000000000000000000000 
ОДООООО00000000000000000000 


ОДО0000000000000 

X = 99 

def funci(): 
global X 
X - 88 

def func2(): 
global X 
X = 77 


00000000000000000000000%000000000000000000000 
0000000000000%00000000000000000000000000000000008 
0000000000000000 


000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000 
000000000000000000000000000000000000000000000000000 
00000000000000000000000000000000 


0UU0000000000000000000000000000UPython000000000D00 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 


ОДООООО000000000000000000000000000000000000000000000 
ОДО00000 


ОДООО0000000000000000000000000000000000000000000 
О00Руєопо00000000000000000000000000000000000000000 
О0000000000000000000000000'' 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


11100000000000000000000000Рућопрор000 _ћгеаар 
threading[]queue[][]Python 2.60000 һгеадПҺгеааіпобОичеиеП 
ООО000000000000000000000000000000000000000000000691 
ОО0000000000000000000000000СРОрОО0000000000000000 
РуєһпопрО0000000000000000'КеурРгодгаттіпо Руєһопр00 
00000000 


UUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОО000000000003000000000000000000000000000000000000 
00 


# first.py 

X = 99 # This code doesn't know about second.py 
# second.py 

import first 

print(first.X) # Okay: references a name in another file 
first.X = 88 # But changing it can be too subtle and implicit 


00000000000%0000000000000000000000000000000000 
0000000000000000000000000000000000000000000000900000 
00000000000000000000000000000000000000000000000000 
000000000000000000000 


00000000000000000000000000000000000000000000000 
000000000000000000000000000000000000000000000000000 
00000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 


Х0020000000000000000000008 


UU000000000UPythonUUUUUUUUUUU00000000000000000000 
ПООО0000000000000000Х000000000000000000000000000000 
О05000000000000000000000000000000000006о90 


00000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUaccessorUUUUUUUUUU 


# first.py 
X - 99 


def setX(new): 
global X 
X - new 


# second.py 
import first 
first. setX(88) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
000000000000000000000%000000000000000000000000000 
000000000000000000000000000000000000000000000 


00000000008 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О000000009!ора000000000000000000000000000000000000 
ООуз. подаціев ППОДОДОДОДО0000000000000000000002100 
000 


# thismod.py 
var - 99 # Global variable == module attribute 


def local(): 
var = 0 # Change local var 


def glob1(): 
global var # Declare global (normal) 
var += 1 # Change global var 


def glob2(): 


var = 0 # Change local var 
import thismod # Import myself 
thismod.var += 1 # Change global var 


def glob3(): 


var = 0 # Change local var 
import sys # Import system table 
glob = sys.modules['thismod'] # Get module object (or use __name__) 
glob.var += 1 # Change global var 
def test(): 
print(var) 
local(); globi(); glob2(); glob3() 
print(var) 


[00000000000003000000000000000000 


»»»import thismod 
»»»thismod.test() 
99 

102 
»»»thismod.var 
102 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UglobalUUUUUUUUUUD 


ОО00000000П91о0баїдорбороророророророророродо0 
попіоса ПОДОДОБОООД000000000000000000000000000000000 
0000 


UUUUUUUU 


UUU0U00000PythonUUUUUUUUU00000000000000000D00D0UD 
UUUUUUUUUU00UUUUULECBUUUUUEUDUOUUUUUUUEUUUUUUUUU 
Python 2.200000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


'00000Х0000000000000000000Х00000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
. builtin _DUUUUUUUUUUUUUUUU0000000000 


"000000000000% =ма! чепроооооооохоооооовооохоооооо 
ОДООДО0000000000000Х00000000000000000Х0000000 
nonlocalUUUUUUUUUUUUUUUUUUUUUUUXD 


О0000000000000000000000000000000000000000000000 
бООпопіосаї 00000 


000000 


ОДООД0О0000000000000000000000000000000000000 


Х - 99 # Global scope name: not used 
def f1(): 
X - 88 # Enclosing def local 
def f2(): 
print(X) # Reference made in nested def 
f2() 
+1() # Prints 88: enclosing def local 


ПОООООООБОРУ А от 0 9е00000000000000000000000000 
UU00000000000defUUUUUUUUUdefO00fLUUUUUUUUdefO0000000 
О00000000#20#20#1000000000000000000000#20000000000ғ210 
О0000000000000#100000000 


О00000000#20000000000000х00х00000000ғ10000000000 
ОхОО0000000000аеб000000000.Е6В00000#200х000000ғ10 
х] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000 


def +1(): 


X - 88 
def f2() 
print(X) # Remembers X in enclosing def scope 
return f2 # Return f2 but don't call it 
action = f1() # Make, return function 
action() # Call it now: prints 88 


О00000000000#20000000000000#10000000#20000ғ100000 
О00х000#10000000000 


0000 


ОООО0000000000000000со5иге)000000----ОД000000000 
ОДООООО0О0000000000000000000000000000000000000000000 
ОДОДООО000000000000000000000000000000000 


ОООО0Д0000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUD 
»»»def maker(N): 
def action(X): # Make and return action 


return X ** N # action retains N from enclosing scope 
return action 


00000000000000000000000000000000000000000000000 
0000000000 


»»»f - maker(2) # Pass 2 to N 
>>>f 
«function action at 0x014720B0> 


О000000000000000000000000000000009е#00000000000 
0000000006 


»»»f(3) # Pass 3 to X, N remembers 2: 3 ** 2 
9 

»»»f(4) # 4 ** 2 

16 


000оооооо0оО000О0Обгпакег TEEIDUL Ta ctien 0000000000000 
D000000000000200maker0000000NOODDdddd00dfUmakerQ0000 
UUUUUUUUUUUUUUUUUNUOUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUDU 


>>>g = maker(3) # g remembers 3, f remembers 2 
>>>g(3) #3 ** 3 

27 

>>>+(3) £2 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
DD000g00000030f00020000000000000000UmakerDDDDNOO0 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU0000000000Ulambda000UUUUUUUUUUUUUUUU 一 一 UUUUUUUUD 
UU000000000def000UUUUUUUUUUUUUUU3800000 一 一 UUUUUUUUD 
UUUUUUUUUU 


000000000000000“00”000000000000000000000000000 
UU00000UUUUU000000UUUUPythonD00UUUUUUUUUO0UUUUUUUUUOD 
ООО0000001800000000000000000000000000000000 


ОДООО000000000000 


ОООД00РУСОПООООООООООДОДОДООГОДОФеР ОО0О00000-- 
О0ғ200000000000#20000000000000#100000000000000000000 
000000000000000000000000000000000000000000000000000 
0000000 


def +1(): 
x = 88 
def +2(х=х): # Remember enclosing scope X with defaults 
print (x) 
f2() 
+1() # Prints 88 


ПООБООООБООРУ the nnm anm dn nma n d pa P yt en 00000000 
о000000000ае#П0аго =ма000000агәПоо0000000000000000 
ППМа!П 


UU00Uf20x=x00000xD0000000000UxUUUUUUUUUUxDUPython 
о0000аеғб0000000000000#100х000000000000#10х00000000 
08800 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UPythonUUuUUUUUUUUUUUUUUUUUUUUPythonUUUUUUUUUUUUUUDUD 
[000000000009е 000 


О0000000000000009еғ#00ае#оО000000000000000000000 
0000000000000000000000000000000000000000000000000 
UU0000000000000000000000000000000UdefOU00UU0U00000000 
000000 


»»»def +1(): 
х = 88 # Pass x along instead of nesting 
f2(x) # Forward reference okay 


»»»def f2(x): 
print(x) 


но 
88 
О000000000000000000000Рупопро000000000000000000 
О0000000000000ае#000атраардае#000000000000000000 
0000000000000000 


ППППППатраа 


UU00defO00000000000UUUUUUUUUUUlambda0000000000000 
0U0190000000iambdaUUUUUUUUUUUUUUUUUUUU0U0000000000000 
def 000000000 0000000000000 ef in a pm p ba p bd |n a 
000 


Пае00атодабо000000000000000000000000атюаап0 
0000000000000000000000000000000000000000000000000 
000 


def func(): 


x=4 
action = (lambda n: x ** n) # x remembered from enclosing def 
return action 

x = func() 

print(x(2)) # Prints 16, 4 ** 2 


ОООО0000000000000000000000000000001апбаардбаєе 
D000000000000000000000Python0Q00000 


def func(): 
x = 4 
action = (lambda n, x=x: x ** n) f Pass x in manually 
return action 


UOlambdaQ mg ab bd p bd pp pa nd db Odd ef 0000000000 
UUU000U0000000000000000000000000000iambdaUUUUUUUU0DD 


0000000006 
000000000000000000 


D00000000000000000000lambdaggdef00000000000000000 
0000000000000000000000000000000000000000000000000 
一 一 UUUUUUUUUUUUUUUUUUDU 


ОООО00000000000000000000000000000000001000 


»»»def makeActions(): 
acts = [] 
for i in range(5): # Tries to remember each i 
acts.append(lambda x: i ** x) # All remember same last i! 
return acts 


>>>acts = makeActions() 


»»»acts[o] 
«function «lambda» at 0x012B16B0» 


ОДООООО000000000000000000000000000000000000000000 
ПООО00000000000000000000000000000000000000000400000 
О000100000000000000000040 


»»»acts[0](2) # All are 4 ** 2, value of last i 
16 

»»»acts[2](2) # This should be 2 ** 2 

16 


»»»acts[4](2) # This should be 4 ** 2 
16 


000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
ОООД0О00000000000000000000000000000001000 


»»»def makeActions(): 
acts = [] 
for i in range(5): # Use defaults instead 
acts.append(lambda x, i-i: i ** x) # Remember current i 
return acts 


»»»acts - makeActions() 


»»»acts[0](2) %0%%2 
0 
»»»acts[2](2) #2** 2 
4 
»»»acts[4](2) # 4 ** 2 


16 


ПО0000000000000000000000000000000060100000000000 
О000000000000000000000018000000001900атраабо0000 
ООС0000000000000000000' +0 


00000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000 


»»»def f1(): 


print(x) # Found т fl's local scope! 


Python( 000000004 ef 000000 000000000000 000000000000 
UU000000000000000000000000000000UUUUUUUUUUUUPythonbb 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


LIOUUUUUUU00 III IILI III IILI LI! 
UUUUUU0def Ка=[1)0000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
0000029000000000 


nonlocal 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
D0000000rython 3.0000000000000000000000000000Dnonlocal 
О050000000000000000аеўбо0000000000000000000 


попіоса09!іора5000000000091Іорапопоса!іПоіоба!р 
О0000000000000000000000091оба0000000попіосаіП00000 
О00000000000000000009е#000000000000000попіоса000 
UUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUD 
ае# 000000000 


о0000попіоса00000000000000000000000000000000000 
о0браеғ000000000000000000000000000000000000000000 
000000 


попіоса 0 


Python 3.00000000попіоса 0000000000000 


def func(): 
nonlocal пате1, name2, ... 


UUUU00000000000000000000000000UUUUUUUUUUUPython 
2.X0002.60UUUUUUUdefO00000000000000UUUUUdefDU0U000000 
UUUU00000000000000Python 3.о00000потоса ПООООООООО 
0000000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUU00000000000000000000000000UUUUUUUUUUUUUUPython 
2.ХОООДООО0О000000000000000000000000000000000000000 
ОО0000000попіосаї 000000000 


ороборорбавгі р00Опопіосаї)0000000----О09106а 00000 
попіоса!10000000000000000009еғ000000000000000000000 
Об000000попіосаї 000" П000000000070 


О0000000поп!іоса!000000поп!іоса00000000000009ер 
ОО000000000000000000009Іоба0009Ііора 0000000000000 
О0попіоса000000000009е#0попіоса!І00000—000000000 
0009ет 00000потіоса0000000009ео000000000000009еғ 
UUUUUUUUUU 


попіосаї ОБОДОДООДО000000000000000000000000000000 
00"-ЕСВ"П00попіосаІ00000000000000000000000000000000 
О0000000000000091оба!ІПпопіосаіІ00000000000000000 


globalUDUUUUUUUUUUUUUUUUUUUUUUUUUUUU0U00000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


‘попіосаі0000000000009еғ000000000000000000000000 
UUUUUUUUUUUUUUUUU 


UPython 2.60000009ей]00000000000000000000000000 
ОДОДО000000000000попіоса  рДООО0000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUU 


nonlocal[][] 


О00000Руєћоп з.о00000000аеғ0000000Руһоп 2.60000 
О000000000еѕёег000000пеѕќеађ000000пеѕеа0ѕағеП00 
UUUUUUUUUUUUUUtesterUUUUUUU 


C:\\misc>c:\python30\python 


»»»def tester(start): 


state = start # Referencing nonlocals works normally 
def nested(label): 
print(label, state) # Remembers state in enclosing scope 


return nested 


>>>F = tester(0) 
»»»F('spam') 
spam O 
»»»F('ham') 

ham 0 


UU000000000000defUUUUUUUUUUUPython 2.6000000 


»»»def tester(start): 
state - start 
def nested(label): 
print(label, state) 
state += 1 # Cannot change by default (or in 2.6) 
return nested 


>>>F = tester(0) 


»»»F('spam') 
UnboundLocalError: local variable 'state' referenced before assignment 


ДОпопіосаї ППП 


ООООРУ* Поп 3.00000000пезеаП {ее ППО0$а*ей ППП 
nonlocalUUUDUUUUnestedUUDUO0UUDU0000U000UF0O00UUnestedUUDD 
testerUUUUUUUUUUUUUUUU 


>>>def tester(start): 


state = start # Each call gets its own state 

def nested(label): 
nonlocal state # Remembers state in enclosing scope 
print(label, state) 
state += 1 # Allowed to change it if nonlocal 


return nested 
>>>F = tester(0) 
»»»F('spam') # Increments state on each call 


spam O 
»»»F('ham') 


ham 1 
»»F('eggs') 
eggs 2 


UUUUUUUUUUUUUUUUUUUUUtesterUUUUUUUUUUUUUUUUUUUUD 
UUU00UUstateUUUUUUUUUUUUnested00000000000000000000 
stateUUUUUUUUUUUUUstateUUUUUUUUUUUUUUUUUUUUUUUDU 


>>>G = tester(42) # Make a new tester that starts at 42 
»»»G('spam') 

spam 42 

»»»G('eggs') # My state information updated to 43 
eggs 43 

»»»F('bacon') # But F's is where it left off: at 3 


bacon 3 # Each call has different state information 


0000 


0000000000000091ІораІ05000000000поп!осаІ000поп!оса!р 
о0000000000ае#00000000000000000—==0000000000000000 
0000000000 


»»»def tester(start): 
def nested(label): 
nonlocal state # Nonlocals must already exist in enclosing def! 
state = 0 
print(label, state) 
return nested 


SyntaxError: no binding for nonlocal 'state' found 


»»»def tester(start): 
def nested(label): 
global state # Globals don't have to exist yet when declared 
state = 0 # This creates the name in the module now 
print(label, state) 
return nested 


>>>F = tester(0) 
»»F('abc') 

abc 0 

»»»state 

0 


OOOnonlocalQQ0000000000defOnonlocalQQ0000000000000 
[IL eft 000000000000 00000000000 


»»»spam = 99 
»»»def tester(): 
def nested(): 
nonlocal spam # Must be in a def, not the module! 
print('Current-', spam) 
spam 4- 1 
return nested 


SyntaxError: no binding for nonlocal 'spam' found 


UUU00UPythonUuUuUUUUUUUUUUU000000000000000000000 
ПППИПППИППэрагаГ ППеевгегі pn abd nm mp p Py then i 
О000000000попіоса 1000000000000 


ППІППпопіоса! 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU000000000000PythonUUUUUUU0000 00"000000000000000 
DDD00000000000Dnonlocal000000000 一 一 nonlocal00000000000 
000000000000000000000000000000000 


0000000000000000000000000000000000000006е$е 000 
ОДООООО0000000000000000000000000000000000000 


def tester(start): 
state - start # Each call gets its own state 
def nested(label): 
nonlocal state # Remembers state in enclosing scope 
print(label, state) 
state += 1 # Allowed to change it if nonlocal 
return nested 


F = tester(0) 
F('spam') 


DOD0000000000Python 3.0000000000Python 2.6000000000 
00000000000000000000000000 


0000000 


UPython 2.600UnonlocalUUUUUUUUUUUUUUUUUUUUUUUUUUDUD 
00000000000 


»»»def tester(start): 
global state # Move it out to the module to change it 
state - start # global allows changes in module scope 
def nested(label): 
global state 
print(label, state) 
state += 1 
return nested 


>>>F = tester(0) 

»»»Е( рап") # Each call increments shared global state 
spam O 

»»F('eggs') 

eggs 1 


[020000000000000000000000009106а00000000000000000 
ОДО00007 007 ОО000000000000000000000000000000000000000 
00000----00000000Псе5сегодООПООО0000000000000000000000 
000000 


>>>G = tester(42) # Resets state's single copy in global scope 
»»»G('toast') 
toast 42 


»»»G('bacon') 
bacon 43 


»»»F('ham') # Oops -- my counter has been overwritten! 
ham 44 


бр00000000попіосаї Пра! ора ПОП везкет 00000 state 
00000000000 


0000000000 


Python 2.6О00000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000 
Ру Коп 0000000000000 


ПШШППШПШИШИШШШШИШШШШШШШИШШШШИ Г Ке5їег/пезеа[ПППППП 
UUUU 一 一 stateUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUU000defDO000000defUUUUUUUU00000selfOUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUU 


»»»class tester: # Class-based alternative (see Part VI) 
def init (self, start): # On object construction, 
self.state - start # save state explicitly in new object 


def nested(self, label): 
print(label, self.state) # Reference state explicitly 


self.state += 1 # Changes are always allowed 
>>>F = tester(0) # Create instance, invoke __init__ 
»»»F.nested('spam') # F is passed to self 
spam O 
»»»F.nested('ham') 
ham 1 
>>>G = tester(42) # Each instance gets new copy of state 
>>>G.nested( ‘toast’ ) # Changing one does not impact others 
toast 42 


>>>G.nested( ‘bacon’ ) 


bacon 43 

»»»F.nested('eggs') # F's state is where it left off 

eggs 2 

»»»F.state # State may be accessed outside class 


3 


ППППППШИПППШПППРУ ete nr 00000000000000000000000000 
D0O000__call_ O0000000000000000000000000000000 
»»»class tester: 
def _ init (self, start): 
self.state - start 
def call (self, label): # Intercept direct instance calls 
print(label, self.state) # So .nested() not required 
self.state += 1 
y» - tester(99) 
»»H('juice') # Invokes |. call... 
juice 99 
»»»H('pancakes') 
pancakes 100 


О00000000000000000000000000000000000000029000 
__call_ ПООООООООООО000000000000000000000000000000000 
0000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU00000000000000000000000000000000UUUUUUUUdefDO00000 
О000000000000000000РО0000000000000009е#00000000000 
0000380000000000000000000000000000000000 


000000000 


ОООО0000000000000000000000000попіосаї)0000----000 
ОДООООО00000000000000000000000000----ОД0000000000000 


ДООпопіоса  ОДООООО0000000000000000000000000000000000 
ДООпопіосаїь дрро000аегє 100000000 


»»»def tester(start): 
def nested(label): 


print(label, nested.state) # nested is in enclosing scope 
nested.state += 1 # Change attr, not nested itself 
nested.state - start # Initial state after func defined 


return nested 


»»F = tester(0) 

»»F('spam') # F isa 'nested' with state attached 
spam O 

»»»F('ham') 

ham 1 

»»»F.state # Can access state outside functions too 
2 

>>> 

>>>G = tester(42) # G has own state, doesn't overwrite F's 
»»G('eggs') 

eggs 42 

»»»F('ham') 

ham 2 


ОО0000000000000пеѕёеапбпеѕќеарёеѕќегобоо0000000 
ОО00000пеѕёеарцоооооооооооооооооооооооо000000000000 
О000000пеѕѓеа.ѕќаќер000000пеѕќеарробо0000000пеѕќеар 
ОООО000000000000000000000000000поп!оса!р 


0000000000000000000000000000000000000000000000 
ООРППООО000000000000000000000000000000000000000000 
0000 


0000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
D00000000000Python000000000000000000000000000000D0000 
000000000000000000000000000 


0000 


1.000000000000000 


»»»Х з 'Spam' 
»»»def func(): 
print(X) 
»»»func() 
2.О000000000000000 


»»»X з 'Spam' 
»»»def func(): 

š X = "МІ!" 
>>>func() 
>>>print(X) 


3.0000000000000000 


»»»X = 'Spam' 
»»»def func(): 
X x 'NI' 
print(X) 
»»»func() 
»»»print(X) 
4.П00000000000000 
»»»X = 'Spam' 
»»»def func(): 
global X 
Ха NI 
»»»func() 


»»»print(X) 


5 .00000000000000О 


»»»X - 'Spam' 
»»»def func(): 
T X s NI 
def nested(): 
print(X) 
nested() 
>>>func() 
>>>X 


6.П0000Руєћоп 3.000000000000 


>>>def func(): 
kd X s 'NI' 
def nested(): 
nonlocal X 
X = 'Spam' 
nested() 
print(X) 


»»»func() 


7.ПООООООРУ ой 0000000000000 


0000 


1.000000"5рапо'ОООДОООДООООО0ОО00000000000000000000 
О0000000000 


2.0П00000075 рапо'ООООО0О0000000000000000000000000 
ООргіпєоробООО0000000000000000000 


3.U0UUUUUU NI UUUUUUU Spam ОООДООООДООбОО00000000 
print) n aan pa 


4. ПОДО00"МОДОДОД00ОД000000000000000000000000000 


5 ОДО0000007М0000"5рап'ОООООБОО00000ргіпєОО00000 
ООДОД0000000000000ргіпєОООО00000000000 


6.П000000'Ѕрат'О00попіосаі00Руһоп 3.0Q0000Python 
2.6СО00000000000000ХО000000000000000000Х000000000000 
ОДОХОДрОДОбОбОб000000000000000000000000007М10 


7 ОДОО00000000000000000000000000000000000000000 
О0500000000000000000Руєћопро000000000000000000000000 


00000000000000000000000099Р000000000000000000000 
0000000000000000000000000000000000 


0180 ШП 


0U0170000Python0UU0000000 一 一 UUUUUUUUU0U000000000000 
ОООД000000000000000000000000000000РУспопООДО0000000 
ОДОООО00000000000000000000Пагдипепі ППбрагатесег 00 
UU000000000000000000000000000000UUUUUUUUUUUUUPythonb 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДООООО00000000000000000000000 


"ООб00000000000000000000000000000000000000000000 
О001000000Руєһопро0000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


"ОДОО00000000000000000000000000000000000000000000 
ОДООООО00000000000000000000000000000000000000 


"ОДОО00000000000000000000000000000000000000000000 
ОДООООО00000000000000000000000000000000000000000 


О00000000000600000000000000000000000000000000000 
00000 


РУПойПППОПОПОВОПО0 С + +0000000000000000000000060 
0000000000000 


'00000“000”000000000000000000000000000000000000 
ОДООООО0О000000000000000000000000000000 


"ОД00000700"000000000000000000000000000000000000 
ОСОДООДО0О000000000000000000000000000000С000000 


UU00000000000CUPythonUUUUUUUUU0U00000000000000000 
000000000000000000000000 


000000 


UUUUUUUUUUUUUUUUUUUUUUUU 


»»»def f(a): # a is assigned to (references) passed object 
a - 99 # Changes local variable a only 
»»»b - 88 


»»»f(b) # a and b both reference same 88 initially 
»»»print(b) # b is not changed 
88 


О000000000#0)0000000000аП0000880000а00000000000 
UUUUUUUUaDUUUUUUUUUUUUUUUUUUUUUUUUaDUUUUUUUUUUUUU 


000000000000----00000000000000000а9900000000000 
ОООО00006бО000000000000000000000000000000000000000000 
ОДООО00000000000000000000000000000000000 


ОДООООО0000000000000000000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
000000000 


»»»def changer(a, b): # Arguments assigned references to objects 
a=2 # Changes local name's value only 
b[0] = 'span' # Changes shared object in-place 
>>>Х = 1 
»»L = [1, 2] # Caller 
>>>changer(X, L) # Pass immutable and mutable objects 
>>>Х, L # X is unchanged, L is different! 


(1, ['spam', 2]) 
О000000<Рапдег 00а 0000006000000000000000000000 
00000000000000000000000000 


UUaUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUabDUUU 
000000000000000000000000%00000000000000000000 


bbUUUUUUUUUUUUUUUUUUU000000000000000LUUUUUUUUUDUD 
UUUU0UUUU0000UUUU0Ubl0j0000UUUU0U0UUUUUUULUDD 


О000сһпапоего00000000000600000006000000000000000 
ОДОДОО00О0000000000000000000000000000001000000----00000 
ООО00000000000000:1000000000000000000000000000 


018-100000000000000000000000/00000000000 





变量 名 WR 


调用 者 














П 18-1 0900000000000UUUUUUUUU00000UUUUUUUUUU0000000D00 
О0000000000000000000000000000000000апепооо000000000 
ООХПЕПООО0000000000000000000000000100000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
000000000000000000000000000000000000000000 


>>>X = 1 
# They share the same object 


>>>a = X 

»»»а = 2 # Resets 'a' only, 'X' is still 1 
»»»print(X) 

T 


00000000000000000000000000000000000000 


>>>! = [1, 2] 
>>>b = | 

»»b[0] = '5рат' 
»»»print(L) 
['spam', 2] 


# They share the same object 
# In-place change: 'L' sees the change too 


ОО6000900000000000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000 


UUUUUUUUU 


UUU000000000000000bug 一 一 0UUUUU0U0UUPythonUUUUUUDUD 
Python0UU00000000000000000000UUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
ОООД0О000000РУСПОПОООООООДООО00000"5еїРОООО0000000 


ОДООООО00Д000000000000000000000000000000000000000 
О0000000600000000000000000000000000000000 


Е = [1, 2] 
changer(X, L[:]) # Pass a copy, so our 'L' does not change 


ОДООД0О000р00000000000000000000000000000 


def changer(a, b): 


b = b[:] # Copy input list so we don't impact caller 


b[o] = ' spam' # Changes our list copy only 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00 


E [Му 2] 
changer(X, tuple(L)) # Pass a tuple, so changes are errors 


[0000000000064 pe im ai in] mg Bp o] anm am on pap n a d mad Dd d 
00000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000 
000000000000000000000000000000000000000000000000000 
0000000000000000 


00000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 
UUUUUUUUUUUUAFIDOUUUUUUUUUUUUUUUUUUUUAPO 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUU 


UUUUUUUreturnUUUUUUUUUUUUUUUUUUUUUUUUUUUreturnUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
PythonDUUUUUUUUUUUU 00000000" 00000000000000000000000 
UUUUUUUUUUUUUUUUUUDD 

»»»def multiple(x, y): 
4% x = 2 # Changes local names only 
y = [3, 4] 
return x, y # Return new values in a tuple 
ددد‎ = 1 
»»L = [1, 2] 
>>>X, L = multiple(X, L) # Assign results to caller's names 


»»»Х, L 
(2, [3, 41) 


О00000000000000000000000000000002000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000040"00"0000900002100"0000"000000000000000000000 
ОДОДОД0000000000Х0:0000000000000000000000000 


DD E Python 2.ХОДО0000000000000000000000000000 
Python 2.6Q000000000000000000000Python 2.600000000000 
00000 


def f((a, (b, c))): 


О00000000000000000(1,(2,3)))000а000<0001020300000 
О0000000000#(1)0000000000009е#00Руһоп 3.00000000000 
000000000 


def f(T): (а, (b, c)) = Т 


UU0000UUUUUU0U0U00UUUUUUPython 3.0r Python 2.60000000 
DD E Python 2.XQQ00000000000000000Python 2.600000000000 
О0000000000000000000аеғ f((a,fb,c])):00Python 2.600000000 
0000000000000 


ПООООООООРУ Поп 3.0Uiambda0000000000000000000200 
о0“000000000000тар”ВО0000000000000000000Руһоп 3.000 
000000000000000001300000 


ОООО 


О05000000000Руєһопо0000000000000000000000ае#0000 
О05000000000000Руєћопроо0000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUDU 


UUUUUUUUUUUUUUD 


ОДОДО000000000000000000000000000000патезуаїцер 
0000 


ОДЗОДО00000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


name-valuer[] 


UUUUUUUUUUUUUUUUUUUUD 


ОДООО0000000000000Ч"0000000000000000000000000000 
0©00000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUU00 ”和 UUUU00U ШИШИШИ 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


Кеум/ога-опіу ДПОДОДО000000 


[]JPython 3.000000Python 2.6 Д000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


0000 


018-1000000000000000000 


表 18-1: 函数 参数 匹配 表 


语法 位 置 解释 

func(value) 调用 者 FMS: 通过 位 置 进行 匹配 

func(name-value) 调用 者 ”关键 字 参 数 : 通过 变量 名 匹配 

func(*sequence) 调用 者 ”以 name 传 递 所 有 的 对 象 ， 并 作为 独立 的 基于 位 置 
的 参数 

func(**dict) 调用 者 ”以 name 成 对 的 传递 所 有 的 关键 字 / 值 ， 并 作为 独 
立 的 关键 字 参 数 

def func(name) 函数 у ЖЖЖ: 通过 位 置 或 变量 名 进行 匹配 





表 18-1: 函数 参数 匹配 表 (AR) 


语法 位 置 解释 

def func(name-value) 函数 默认 参数 值 ， 如 果 没 有 在 调用 中 传递 的 话 
def func(*name) 函数 匹配 并 收集 (在 元 组 中 ) 所 有 包含 位 置 的 参数 
def func(**name) E pud 匹配 并 收集 (在 字典 中 ) 所 有 包含 位 置 的 参数 
def func(*args, name) 函数 参数 必须 在 调用 中 按照 关键 字 传递 

def func(*, name-value) (Python 3.0) 


ОДООД0000000000000000000 


"ООО000000000040000000000000000000000патезуаїце 
О0000РуёћопрО000000000000000000000000*ѕеачепсе 


**dictuUUUUUUUUUUUUUUUUUUUUUUUUUUU000000000000000000 
ОДООД000000000000000 


"ОДОДООД000000000000000000000000000000000000000 
UUU00Uname=valueUUUUUUUUUUUUU*nameUUUU0000000000000 
UU00000*name00000UUUUUUUUUUUUUUUUUPython 3.00000000 
О000*патеро0000*00000000000000000000кеумога-опіуб00 
0000000000000000 


ПОООООООБОО0ОВОСОО00ОРУ th en 000000000000000000000 
0000000006 


'ОПООБОБООООООРУ Йоп 3.0rprintnn pnm nm pim -— 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
OOU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О0000000000000000000000000*0000000000000000000000*0 
000000000000000000000 


ШЦ 


ОООО000000000000000РУСРОПООООООООДООООО 


‘0000000000000000000000000value00D00000000000 
Ппате-маімеПГ зедчепсеГ  ППППШПІІеаіс ТІП 


"ППППППИППППП ППТ ГГ ППпатеГг 00000000 
Ппате=ма!иедорророО0ОО патерообРу оп 3.000*000000 
0000ОпатеПпате=уа!ие keyword-onlyUUDUUPython 3.00000 


00 **патеП ПП 


[000000000000**аг9 ДООДООО0О00000000000000000000 
UUUU00000000000000000000000000Python0U000000000D0D0DD 
UUUUUUUU 


1.0000000000000 


2.ОО00000000000000 


З ОДОО0000000000"патео 00 


4.ПОО0000000000*патеП000 


2.UUUUUUUUUUUUUUUUUDD 


UUUUUPythonUUuUUUUUUUUUUUUU0000000000000000000DD 
ПООБООООРу оп 0000000000000 


Python0UU0000000000000000U0UUUUPython 3.000 
keyword-onlyQQ0U000000000000000000P yth on 000000000 
D00000000000000Python000000000000000000000000000D0000 
00 


ППППРуХһоп 3.О0Д0000000000000000000000000 
name:valuer[TIHtJmutuname:value-default[j р ор0000000 
О00000000000000000000000000000000000000009еғ f()-0 
valueDO000000019000000000000000000000 


ОО00000000000 


О0000000000000000000000000000000000000000Руёһопр 
000000000000000000000000000000000000000000000000000 


»»»def f(a, b, c): print(a, b, с) 


UU00000000000a0001UbD0020000000UPython 3.0 (Python 
2.6Q00000000000Python 2.60000000000000000000Руһоп 3.0 
Пргіп ПП 


ЗУУНЋЕ 2, 3) 
ЊЕ 2 


00000 


UPythonUUuUuUUUUUUUUUUUUUUUUUU00000000000000000000 
UUUUUUUUUU 


»»»f(c-3, b-2, a-1) 
L2 3 


00000000<=3з0 0000300000 П000000Ру{А оп 000000000 
00000000000000000300000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
000000000000000000000000000000000000000000000000000 
ОДОООО000000000000000000000000000000000 


>>>Ғ(1, cz3, b=2) 
1 2 3 


ОООО00000000000000000000000000000000РУСПОПООДОГ 
[0000000000000000000000000000000а060<0000000000000000 
00000 


func(name-'Bob', age-40, job-'dev') 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


0000 


00000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000 


»»»def f(a, b=2, c-3): print(a, b, c) 


UU00000000000000a000000000000000000000000UUUUbDc 
[00000000000000060©000000000000002030 


»»»f(1) 
1.2 З 
»»»f(a-1) 
12 3 


0000000000000000000000000000000000000000 


»»»f(1, 4) 
143 
УЕ, 4 5) 
145 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUU 


»»»f(1, c=6) 
126 


Дрраророро020еорбророресоорорободоробоб20 


0UU0000000000000000000000name=yvalueUUUUUUUUUUUDUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


0000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOUUD 
ОООООзратбед а ПППИППППППИПППППРуУ опроооооооооооо 
коазШ ћат | 


def func(spam, eggs, toast=0, ham=0): # First 2 required 
print((spam, eggs, toast, ham)) 

func(1, 2) # Output: (1, 2, 0, 0) 

func(1, ham=1, eggs=0) # Output: (1, 0, 0, 1) 

func(spam=1, eggs=0) # Output: (1, 0, 0, 0) 

func(toast=1, eggs=2, spam=3) # Output: (3, 2, 1, 0) 

func(1, 2, 3, 4) # Output: (1, 2, 3, 4) 


О00000000000000000000000000000000Руһопр0000000 
ПОООО00000000005ратПедоѕПО00000000000000000000000 
П0пате=маіиеПО000000аебО00000000000000000000000000 
000000000 


000000 


ООД000000"0900000000000000000000000000000000000 
ОДОДООО000000000000000 


0000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


»»»def f(*args): print(args) 


UU0000000UPythonUUUUUUUUUUU0U00000000000000000000 
аг95П ДО0000000000000000000Р000000000 


УНА. 2, 3, 4) 
(1, 2, 3, 4) 


"ХОДДОД00000000000000000000000000000000000000000 
О0000000000000000000**00000000000000000000000000000 


0000000000000 


»»»def f(**args): print(args) 


»»»f(a-1, b=2) 
іа": ВР 


[0000000000000000*0000**00000000000000000000000001 
0000000а020300Орагаз000000х0у00каго50000000 


»»»def f(a, *pargs, **kargs): print(a, pargs, kargs) 
>>>Ғ(1, 2, 3, х=1,; y=2) 
+ (>, 3) З У # 2, “KS 1) 


00000000000000000000000000000000000000000000000 
[0000000000000000000000000000000%0**0000000 


0000 


О000РуєһопрО00000000000000*00000000000000000000 
00000000000000000000000000000000000000000000000000 
Python0UU0000000000 


»»»def func(a, b, c, d): print(a, b, c, d) 


»»»args - (1, 2) 
»»»args += (3, 4) 
»»»func(*args) 
1234 


О0000000000**000/0000000000000000000000000 


»»»args = (а: "b'; 35 "є": 3) 
»»args['d'] = 4 

»»»func(**args) 

1234 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDDU 
»»func(*(4, 2), "та “e's 41) 
1244 


»»»func(1, *(2, 3), **('d': 4)) 
1234 


>>>func(1, сез, 7(2,), 7704": 4)) 
1234 


»»»func(1, *(2, 3), d-4) 
1234 


FL; *(2;); сез, Га) 
123 4 


000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000 
*/**П00000000000000000000000000000000000 


0000000001400000000000*раг9$00000000000000000000 
О000000000000000000000000000000000000*0000000000000 
О00000000#ғопс(*ореп('#пате"))0 


Python 3.0[]Python 2.6000000000000000000000—=0000 
*pargsDODDDDDDdDDDDddddefO000000000000000000000000000 
О0000000000000001100000Руһоп 3.0D0000000000Dd000 
x,*y ==<01000000000000000000 


0000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДООД0000000000000000" varargs DUOUUUUUUUUUUUUUUUUUUUUDUU 
UU00000000000000000000UIfDO000000000000000000000000U0UD 
0000 


if «test»: 


action, args - funci, (1,) # Call funcl with 1 arg in this case 
else: 

action, args - func2, (1, 2, 3) # Call func2 with 3 args here 
action(*args) # Dispatch generically 


UUUUUUUUUUUUUUUUUUUUUUUUvarargsUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
000000000000000000000000000000000 


»»»args = (2,3) 
»»»args *- (4,) 
»»»args 

(2, 3, 4) 
»»»func(*args) 


000000000000000000000000000000000000000000000000 
000000000000000000000000000000000000000000000000 


def tracer(func, *pargs, **kargs): # Accept arbitrary arguments 
print('calling:', func. name ) 
return func(*pargs, **kargs) # Pass along arbitrary arguments 


def func(a, b, c, d): 
return a +b +c + d 


print(tracer(func, 1, 2, c=3, d=4)) 


UUUUUUUUUUUtracerUUUUUUUUvarargsUUUUUUUDUDU 


calling: func 
10 


О0000000000000000000000000200000000000000000380 
000000000 


П0барріу00500Руїћоп 2.60 


UPython 3.0[]][]*args[]**args магага$  ОДОД0000000000 
applyUUUUUUUUU0U00UUUUUUPython 3.000000000000000000 


OPython 3.0Q0000000000000000000000000Python 2.6000000 
ПООООБОООРУ Поп 2.Х0000000 


О0000000000Руһоп 3.000000000 


func(*pargs, **kargs) # Newer call syntax: func(*sequence, **dict) 


apply(func, pargs, kargs) 


# Defunct built-in: apply(func, sequence, dict) 


UUUUUUUUUUUUUUUUUUUUUUUUUUU 


»»»def echo(*args, **kwargs): print(args, kwargs) 


»»»echo(1, 2, a-3, b-4) 
(12) ('a'23, “b's 4) 


[Python 2.6ПППППППарр!уПППППППППППРУуїһоп 3.0000000 
0000 


»»»pargs = (1, 2) 
»»kargs = {'a':3, 'b':4) 


»»»apply(echo, pargs, kargs) 
Гг» а 3 5:4] 


»»»echo(*pargs, **kargs) 
(1, 2) qa? 3, 70756 АЈ 


UU0000000Uapply0000000000000000Python 3.0000000000 


аеїудО"рага5П?кагд5 ОДООО000000000000000000000000000 
ОДООО000000000000000000 


»»»echo(0, c-5, *pargs, **kargs) 


# Normal, keyword, *sequence, **dictionary 
(0; 4 2) Гғат 3, Ses 5; Wreg 


0UU0000UUUUUUUU00UUUUUPython 3.0000000000000000 
арріуо000000000000000000000Руёһоп 2.Х00000 


Python 3.0 Keyword-Only[][] 


Python 3.ОДПООО0000000000000000Океумога-опіу 0----0 
ОДОООО000000000000000000000000000000000000000000000 
ОДООО00000000000 


ур000Океумога-опіу ПОДОО0000000000000000чага5000000 
О0000000000000000000000000000000аооо0000000000600000 
UUUUUUUUUcUUUUUUUUUUU 


»»»def kwonly(a, *b, c): 
print(a, b, c) 


»»»kwonly(1, 2, c-3) 
1 (2,) 3 
»»»kwonly(a-1, c-3) 


113 
»»»kwonly(1, 2, 3) 
TypeError: kwonly() needs keyword-only argument c 


О00000000000000*00000000000000000000000000000000 
О0*О00000000000000000000000ароообоо00000000000е00000 
000000000000000000 


»»»def kwonly(a, *, b, c): 
print(a, b, c) 


»»»kwonly(1, c-3, b-2) 

1 2 3 

>>>kwonly(c=3, b=2, a=1) 
1.2 3 

»»»kwonly(1, 2, 3) 


TypeError: kwonly() takes exactly 1 positional argument (3 given) 
»»»kwonly(1) 
TypeError: kwonly() needs keyword-only argument b 


UU00Ukeyword-only00000000000000000000U*UUUUUUUUUD 
UUaUUUUUUUUUUU0UUbUcO0000000000U0000UUUUUUUDU 


»»»def kwonly(a, *, b='spam', c='ham'): 
print(a, b, c) 


»»»kwonly(1) 

1 spam ham 

»»»kwonly(1, c-3) 

1 spam 3 

»»»kwonly(a-1) 

1 spam ham 

>>>kwonly(c=3, b-2, a-1) 

1. 2: 3 

>>>kwonly(1, 2) 

TypeError: kwonly() takes exactly 1 positional argument (2 given) 


UU00000000keyword-only000000000000000000Ukeyword- 
опіудрро00000000Океумога-опіуд)00 


»»»def kwonly(a, *, b, c='spam'): 
print(a, b, c) 


»»»kwonly(1, b-'eggs') 

1 eggs spam 

>>>kwonly(1, c-'eggs') 

TypeError: kwonly() needs keyword-only argument b 

»»»kwonly(1, 2) 

TypeError: kwonly() takes exactly 1 positional argument (2 given) 


»»»def kwonly(a, *, В-1, c, d-2): 
print(a, b, c, d) 


»»»kwonly(3, c-4) 

3142 

»»»kwonly(3, c-4, b=5) 

3542 

»»»kwonly(3) 

TypeError: kwonly() needs keyword-only argument c 

»»»kwonly(1, 2, 3) 

TypeError: kwonly() takes exactly 1 positional argument (3 given) 


0000 


UUU0Ukeyword-only00000000000000000000000 一 一 00000 
[00000%**аг9$00000000000000%**00000000000000000000000 
006 


»»»def kwonly(a, **pargs, b, c): 
SyntaxError: invalid syntax 
»»»def kwonly(a, **, b, c): 
SyntaxError: invalid syntax 


О000000000000кеумога-опіуо000000*агоѕП0000000000 
П*агә$00000000000000000000000000000000*агәѕ000000000 
о0000000кеумога-опіуб00 


»»»def f(a, *b, **d, c-6): print(a, b, c, d) # Keyword-only before **! 
SyntaxError: invalid syntax 


»»»def f(a, *b, c-6, **d): print(a, b, c, d) # Collect args in header 


>>Ұ(1, 2, 3, x=4, y=5) # Default used 
1 (2,3) 6 Dy:5, “x's: 4) 


»»»f(1, 2, 3, х-4, у=5, с-7) # Override default 
1 (2,39 7 РУ 55 xs] 


»»»f(1, 2, 3, c-7, х-4, y=5) # Anywhere in keywords 
1 (2, 3) 7 Су’: 5, 'х': 4} 


»»»def f(a, c=6, *b, **d): print(a, b, c, d) # c is not keyword-only! 


— 2, 3, Хед) 
1 (3,) 2 Сх: 4) 
UU0U00000000U000000U00000000UKkeyword-onlyUUUDUOUOUUD 
UU0000**argsUUUUUkeyword-onlyUU00000*argsUUUUUUUUUOUUU 
ПЦ**аго5ПП 


»»»def f(a, *b, c-6, **d): print(a, b, c, d) # KW-only between * and ** 


»»»f(1, *(2, 3), **dict(x-4, y=5)) # Unpack args at call 
1 (2, 3) 16 "узи 5, vx :47 


»»»f(1, *(2, 3), **dict(x-4, y=5), c=7) # Keywords before **args! 
SyntaxError: invalid syntax 


»»»f(1, *(2, 3), c-7, **dict(x-4, y-5)) # Override default 
1 (2, 3) 7 Су": 5, 'x': 4) 


»»»f(1, c-7, *(2, 3), **dict(x-4, y=5)) # After or before * 
1 (2, ТГУЕЯ, и A) 


»»»f(1, *(2, 3), **dict(x-4, у-5, c-7)) # Keyword-only in ** 
1 19,9 2 Ue К 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОООД0О00000000000000000000000000000РУСпОПОДОООООО 


0ОООкеумога-отупП 


UU0000000Ukeyword-only000000000000000000000000U0UDU 
UUU00000000000000000000000000000000UUUUUKeyword-only 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


process(X, Y, Z) # use flag's default 
process(X, Y, notify=True) # override flag default 


UUkeyword-only00000000000*argsU**argsUUUUUUUUUUUUD 
UUUUkeyword-only000000000000000000UnotifyDUO000UU0U0UUDU 


UUUUUUUUUUUUUUUUUUUUUU 


def process(*args, notify-False): ... 


UU000 UO Python 3.0 print “OUUUUUUUUUUUUUUUUUUUUUDUDUD 
О00000000000000200000000000000000кеумога-опіуро00000 
ППППППРУ Поп 3.ОД000000000001900000000000 


ming 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
Python0U00000000000000000000U0UNoneD 


ОО00000000000000*000000000000000000000000000000 
Ор0біооробробобОДО0000000000000000000000000000000000 
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0000000000000000000000000000000000000000000000 
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OU00000UPythonUUUUUUUUUUUU00000000000000000000 
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ЗогІПОДО0СОД0000000000000000000000000000000000000 
0000000000000 admins. руроооооооооооооо 


def mini(*args): 
res = args[0] 
for arg in args[1:]: 
if arg < res: 
res = arg 
return res 


def min2(first, *rest): 
for arg in rest: 
if arg < first: 
first = arg 
return first 
def min3(*args): 
tmp = list(args) # Or, in Python 2.4+: return sorted(args)[0] 
tmp.sort() 
return tmp[0] 


print(min1(3,4,1,2)) 
print(min2("bb", "aa")) 


print(min3([2,2], [1,1], [3,3])) 
ООО000000000000000000000000000000000000000000000 


为 python mins.py 
1 
aa 


[1, 1] 


0000000000000000000000000000000000000000000000 
О00000000000000000000000Руёпопо0000000000000000000 
О0000000000000Руєћопоо00000000000000000000000000000 
U000000UUUUUUUUD 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
О000000000000000000Руєһопро000000 


г11000000000Руһоп бол 00060000000000000000000000000 
UUUUUUUUUU tesort" DBUTIOU Tim. PeterDUUUUUUUUUUUUUUUU D 
ОООО” В000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
0000000РуАоп00000000000000000<000000000000000000 
0000000200000 пеОііпеї 000000 


000 


00000000000000000000000000000090000000000000000 
[0000000000000008 обО000000000йпирі 2 000677 рГ9 100000000 
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000000000000000000000000000000000000000000000000 


о000000ема0000000000000000000000тіптах.рубоо00000 
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def minmax(test, *args): 
res = args[0] 
for arg in args[1:]: 
if test(arg, res): 
res = arg 
return res 


def lessthan(x, y): return x < y 


# See also: lambda 
def grtrthan(x, y): return x » y 


print(minmax(lessthan, 4, 2, 1, 5, 6, 3)) 


# Self-test code 
print(minmax(grtrthan, 4, 2, 1, 5, 6, 3)) 


% python minmax.py 
T 
6 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUmaxUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ШЦ 


ОООДОО0000000000000000000пппОплахорро000000 
РуЄпопПДОООДООД0О05О0О000000000000000000002400000000 
ОДООД000000000000000000000000000000000000С00000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
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UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
[000000000000000000000000000*аг9$00000000000000000000 
UUU000000000000Ufor0000000000000000union00UU000000000 
UUUUUUUUUUUUUUUUUUUDU 


def intersect(*args): 


res - [] 
for x in args[0]: # Scan first sequence 
for other in args[1:]: # For all other args 
if x not in other: break # Item in each one? 
else: # No: break out of loop 
res.append(x) # Yes: add items to end 
return res 


def union(*args): 
res - [] 


for seq in args: # For all args 
for x in seq: # For all nodes 
if not x in res: 
res.append(x) # Add new items to result 
return res 


0000000000000000000000000000000000000000000000 
UUU00UUInter2.pyUUUUUUUUUUUUUUUUUUUUUUUUUUUUU3000U0UD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUargsUUUUUUUUU 


IntersectUU0000000000000000000U0000UUUUUUUUUUUUUUUUUD 
00000 


% python 
»»»from inter2 import intersect, union 
>>>51, S2, S3 = "SPAM", "SCAM", "SLAM" 


»»»intersect(s1, $2), ипіоп(51, $2) # Two operands 
(| ^55. "А", "M 1, ГЕР» “Рла "А", "М"; ET) 

»»»intersect([1,2,3], (1,4)) # Mixed types 
[1] 

»»»intersect(s1, s2, s3) # Three operands 


25% “А "М 

>>>шпіоп(51, 52, 53) 

CS, Ро, 65 kl] 
О0000Руһопр00005еє10000005000000000000000000000 


ОООО000000000000000000000000000000РУспопООДООДО00000 
00000000000 


[Python 3.0 print 


UU000000000000000000000000000000U00000UUPython 2.6 
О00000000Руёћоп З.О0000000000000000000*агәѕ00000000 
*агоѕ000000000000Руһоп 3.0 рип 0000000000 


о00000110000000000000000000Руһоп 2.6000000000000 
UU00000UUPython З.О0ргіп00 


from _ future import print function 


ОООДОДООО000000000000Оргіпіз0. рурроббОД00000000000 


Emulate most of the 3.0 print function for use in 2.Х 
call signature: print30(*args, ѕер=' ', end='\n', file=None) 


ини 


import sys 


def print30(*args, **kargs): 


sep = kargs.get('sep', ' ') 
end = kargs.get('end', '\п') 
file - kargs.get('file', sys.stdout) 
output - 


first - True 
for arg in args: 


output += ( 


first = False 
file.write(output + end) 


# Keyword arg defaults 


if first else sep) + str(arg) 


UU0000000000000000000000000UPython 3.0 print 00000 
UU00000UUUUtestpmnt30.pyUUUUUUUUDUO0U prine o" DET prnt 
Python 2.60000000 


from print30 import print30 


print30(1, 2, 
print30(1, 2, 
print30(1, 2, 


3) 
3; sep='') 
3, SEPE aes 


print30(1, [2], (3,), ѕер='...') 


print30(4, 5, 
print30(7, 8, 
print30() 


import sys 
print30(1, 2, 


6, sep='', епд='") 
9) 


# Suppress separator 
# Various object types 
# Suppress newline 


# Add newline (or blank line) 


3, sep='??', end='.\n', file-sys.stderr) # Redirect to file 


UPython 2.6Q000000000000 Python 3.0QprintQ0000000 


C:\misc>c:\python26\python testprint30. py 
123 


1222293. 


ПППРу Поп 3.0000UUUUUUUUUUUUUUUUUUUUUUUUUPythonbb 
D00000000Python0000000000000000000000000000Python00 
OOOPythonQ 00000000000 


[I[Keyword-Only[][] 


ОООООБООООбОООООРУ then 3.0 Кеумога-опіуро000000000 
ОДООО00000000000000 


# Use keyword-only args 


def print30(*args, sep=' ', end='\n', file=sys.stdout): 
output = '' 
first = True 
for arg in args: 
output += ('' if first else sep) + str(arg) 
first = False 
file.write(output + end) 


UU0000UUUUUU0U000UUUUUkeyword-onlyU00U00UUUUUUUODD 
UU000000UUUUU00000UUUUUUKkeyword-onlyUU00UUUUUU00U0U0UUU 
UU0000000000Ukeyword-only00000000000000000UUUUUUD 
keyword-only[]THDDDB mn 


»»»print30(99, name='bob') 
TypeError: print30() got an unexpected keyword argument 'пате' 


ОДО000000000000паптерродродооороробособопо 
аісё.рор()000000000000000000000кеумога-опіуро00000000 
00 


# Use keyword args deletion with defaults 


def print30(*args, **kargs): 

sep - kargs.pop('sep', ' ') 

end = kargs.pop('end', "Лп') 

file = kargs.pop('file', sys.stdout) 

if kargs: raise TypeError('extra keywords: %s' % kargs) 

output = '' 

first = True 

for arg in args: 
output += ('' if first else sep) + str(arg) 
first = False 

file.write(output + end) 


00000000000000000000000000000 


»»»print30(99, name-'bob') 
TypeError: extra keywords: ('name': 'bob') 


ПОООООООРу оп 2.60)0000000кеум/ога-опіу дОДО000004 
Об00000000000000000000Океумога-опіу До ДООДОРУєпоп 3.000 
ОО00090000000000000000Руһоп 3.0000UUUUUUPython 3.000 
0UU00000UUUUU00000UUUUUPython 3.ОПППППКеумога-оліуПППП 
О0000000000000000000000200000000000000Ру&һоп 3.00 
keyword-onlyQQU0000000 


0000000600000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОООД00000000000000000000000000РУСпОПООООООДООДОО00000 
00000000000 


ПООДООб0003кіпеегороддробоОТкіпіегГПРУШОПОДООООІ АР! 
ОДОДОРУуєпоп 2.600000Т7Ккіпёего00000000000000000&кіпёегу00 
00000006'91000000000000000000000000000000000 


from tkinter import * 
widget - Button(text-"Press me", command-someFunction) 


О00000000000000000000000000ехсоттападб000000 
00000000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


Python0UU00000000000000UUUUUUUUUUUUUUUUUUUUUUUDUDUDUD 
UU00008UUUUUUsortedUUUUDU 


sorted(iterable, key-None, reverse-False) 
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UUU0000000000000NoneUFalseUUUUUUUUUUUUU000000000000 
000000 


0000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUU000000000000000000000000000000000UPython 3.0000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 OUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUUU00000000000000000000000000UUlambda0UmapD 
filter] DOGDODO Od gb dd aab dan d d DUP y от 0000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUU 


1.000000000000000 


»»»def func(a, b=4, c=5): 
print(a, b, c) 


>>>func(1, 2) 
2.000000000000000 


»»»def func(a, b, с=5): 
print(a, b, c) 


»»»func(1, c-3, b-2) 
3.000000000000000 


»»»def func(a, *pargs): 
print(a, pargs) 


>>>func(1, 2, 3) 


4.U0U0UUUUUUUUUUU 


»»»def func(a, **kargs): 
print(a, kargs) 


»»»func(a-1, c-3, b-2) 
5.ПО0000000000000000000000 


»»»def func(a, b, c-3, d-4): print(a, b, c, d) 


»»»func(1, *(5,6)) 


6.UUUUUUUU000UUUUUUUUUUD 


0000 


1.000000"125"др20200000000аг06000с000000000000 
50 


2.000000" 123”[]1{000000а0203000000060<0000000000 
0020000000000000000 


3 .0000000“ ”142,3) 0001000aU*pargsUUUUUUUUUUUUUUUUU 
ОДОДОО000000000000000000000000000000г arg in рагд5:00 


4 00000000" 1, {'c':3,'b':2 }"П0010000000арКагоѕ00000 
D00000000000000000000000000000000000000000for key іп 
кага5: 1 


5.00000071564"р1000000а050600чпатедро0ьосо06000с 
[0000000090004000000000000 
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0190 01000000 


UU0000000000000000000000000UUUUUUUUUlambda00000 
пардйТєегороОООД000000000000000000000000000000000000 
О00000000000000000000000000000000000000атраареоиор 
00000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUU 


0UU00000UPythonUUuUuUUUUUUUUUUUU00000000000000000000 
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ОООД0000000000000000000000000РУСпопООО 


00004. "ОО00000000000000000000000000РУСПОПООДООГО 
000000000 


UUUUUUUUUUUUUUUUUUUUreturnUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUreturnUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


"ОООО00000000000000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000 


ОДОО0000000000000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000 


"ОДОО0000000000000000000000000000000000000000000 
ОДООО0000000000000000000000000007000000000007000000 
ОДОДО0000000700000000000000000007 00000000000000000000 
ОДООООО00000000000000000000000000000000 


"ОООО00000000000000000000000000000000000000000000 
О0000000000000000000000000Руєопро00000000000000000 
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"ПОО00000000000000000000000170000000000000000000 
0000000000000000000000000000000000000000000000000 
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019-10000000000000000000000000000000000000000000 
ОДООО000000000000000000гекипорООО000 


ПООООБООООООВООВОВООООРУ оп О ОРОО 0000000000000 
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UUU00000000000selfname= bob UUUUUUUUUUU0000000000000 
00000000000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000 





输入 输出 
可 变 参数 
全 局 变量 
2 全 局 变量 








П 19-1 ППООООО000000000000000000000000000000геёигпр 
UU0000000000000000000000000000UPython 3.000000000000 
ООО0000000000000попіосаї 0000 





UUUU 


0017 Dinan bd |n pa pn a n DUP y Ао" 00000-——000000 
ОООО0000000000000000000000000РУСпоПОООООООДОДОО00000 
ОДООООО000000000000000000000000000000000000000000000 
ОДОО00000000000000 


00000 


ОДООД0О000р00000000000000000000000000005мп2000000 
ОДОООО00000000000000000000000000000 


»»»def mysum(L): 
if not L: 
return 0 
else: 
F return L[0] + mysum(L[1:]) # Call myself 
»»nysun([1, 2, 3, 4, 5]) 
15 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О00000000000000000000000000000000000000000000000000 
ОО00000000000000000000000000020000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUULUUUUUUUU 
ОДООО000000000000000 


»»»def mysum(L): 


print(L) # Trace recursive levels 

if not L: # L shorter at each level 
return O 

else: 


return L[0] + mysum(L[1:]) 


>>>mysum([1, 2, 3, 4, 5]) 


ОДООД0О000000000000000000000000000000----00000000 
0000000000000000 


000008 


ПОВООООСОСООРУ Во" ППІҒ/еізег 000001200000000000000 
0000000000000000000000000000000000000000000000000 
00001 800000000000000000000ПРУубпог 3.00000000000000/0 
ООО00000000120000000 


def mysum(L): 
return 0 if not L else L[0] + mysum(L[1:]) # Use ternary expression 


def mysum(L): 
return L[0] if len(L) == 1 else L[O] + mysum(L[1:]) # Any type, assume опе 


def mysum(L): 
first, *rest = L 
return first if not rest else first « mysum(rest) # Use 3.0 ext seq assign 


00000000000000000000000000+000000000000000000 


»»»mysum([1]) # mysum([]) fails in last 2 
1 


»»»mysum([1, 2, 3, 4, 5]) 


15 

»»mysum(('s', 'p', 'a', 'm')) # But various types now work 
"брат" 

»»»mysum(['spam', 'ham', 'eggs']) 

'spamhameggs ' 


О000003000000000000000000000000000000 
туѕит('ѕрат")ОО000000000000000000000000000000000000 


UU000000000000000000000000000000UUUdef 
mysum(first*restJuUUUUUUUUU0U0UU0U000000000000000000000 
0000000 


000000000000000000000000000000000000000000000000 
000000000000000000000000000000000000000000000000 


»»»def mysum(L): 
if not L: return O 
return nonempty(L) # Call a function that calls me 


»»»def nonempty(L): 
return L[0] + mysum(L[1:]) # Indirectly recursive 


>>>mysum([1.1, 2.2, 3.3, 4.4]) 
11.0 


О000М500 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
Python0UUU0UPrologULispUUU00000000000000UPythonD00U000D00 
UUU000000000000000000000while00000000000000000000UD 
UUUUUUUUUUU 


>>>L = [1, 2,3, 4, 5] 


»»»sum - O 
»»»while L: 
sum += L[0] 
L = L[1:] 
»»»sum 
15 


UUUU0UUfor0000000000000000000000UUUUUUUUUUUUUUUDUO 
UUUUUUUUUUUUUU 


уби |1, 2, 3, 4, 5] 


»»»sum = 0 

»»»for x in L: sum «- x 

»»»sum 

15 
UUUUOUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOUUUUUOUUUD 


ОО0000000000000002000000000000000000000000000000000 
0000 


000008 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
000000000000000000000000000000000000000000000000 


0000 


[1, [2, [3, 4], 5], 6, [7, 8]] 


# Arbitrarily nested sublists 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 


def sumtree(L): 
tot = 0 
Tor x in L? 
if not isinstance(x, list): 
tot += x 
else: 
tot += sumtree(x) 
return tot 


L = [1, [2, [3, 4], 5], 6, [7; 8]] 
print(sumtree(L)) 

# Pathological cases 

print(sumtree([1, [2, ІЗ, (4, [5]]]]])) 


print(sumtree([[[[[1], 2], 3], 4], 5])) 


# For each item at this level 


# Add numbers directly 


# Recur for sublists 


ft Arbitrary nesting 
# Prints 36 


# Prints 15 (right-heavy) 


# Prints 15 (left-heavy) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
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0000000000000 


"002400геІоааа!!.ру0000000000 
00280Осіаз5ігее. руДдДОД0000000 
"О0зоДії6сег. py ninm mmm 


00000000000000000000000000000000000000000000000 
000000000000000000 


0000000000000000000000000000000000000000000000 
ПППЦ, setattr [0_getattribute_UUUUUUUUUU0000000000000 
UUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUD 


Python0UUU0000000000000UUUUUUUUUUUUUUUPythonDOUUDU 
000000000000000—— Ру опроорооооооооооооооооооооооо 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUU 


UUUUUU 


UUPythonUUuUuUUUUUUUUUUUUUUUUU00000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
о000000рае#ОО0000000000000000000000000000000000000 
000=0000000аеғ00000000000000000—=0000000000000000 
0000000000000 


»»»def echo(message): # Name echo assigned to function object 
print(message) 


»»»echo('Direct call') # Call object through original name 
Direct call 


»»»X = echo # Now x references the function too 


»»»x('Indirect call!') # Call object through name by adding () 
Indirect call! 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUU 


»»»def indirect(func, arg): 
func(arg) # Call the passed-in object by adding () 


»»»indirect(echo, ‘Argument са11!') # Pass the function to another function 
Argument call! 


000000000000000000000000000000000000000000000000 
О000000000000000000000000000Руёһпопро000000000000000 
0000000006 


»»»schedule = [ (echo, 'Spam!'), (echo, 'Ham!') ] 
»»»for (func, arg) in schedule: 
func(arg) # Call functions embedded in containers 
Spam! 
Ham! 


Ор0000005спеачтерробб00000000000000еспорорО0бого) 
О00000000000001300000000000001700000000000000000000 


0000000 


»»»def make(label): # Make a function but don't call it 
def echo(message): 
print(label 4 

return echo 


* message) 


»»F = make('Spam') # Label in enclosing scope is retained 
»»F('Ham!') # Call the function that make returned 
Spam:Ham! 

»»F('Eggs!') 

Spam:Eggs! 


Python0UU000000000000000000000UUUUUUUUD 


0000 


ОДООООО000000000000000000000000000000000000000000 
ОДООО000000000000000 


»»»def func(a): 
b = 'spam' 
return b * a 


>>>func(8) 
' spamspamspamspamspamspamspamspam 


000000000000000000000000000000000000000000000000 
Python 3.0000000Python 2.60000000000 


»»»func. name | 

“func? 

»»»dir(func) 

[annotations .. у " call, '; ". Class. "а "closure. ca ' собе..." 
...тоге omitted... 

"repr, ' setatir. '; ' .sizeof .'; .Str ts ". subelasshook...*] 


ОД000000000000----ОО0О00С000ОО0000000000000000000 
000000000 


»»»func. code | 
«code object func at 0x0257C9BO, file "«stdin»", line 1» 


»»»dir(func. «code ) 

|" dass ^, * ЫТ 5.7 duc ^ өң o. ormat yu wa > 
...more omitted... 

'co argcount', 'co cellvars', 'co code', 'co consts', 'co filename', 

"со firstlineno', "со flags', "со freevars', "со kwonlyargcount', "со lnotab', 
'co name', 'co names', 'co nlocals', 'co stacksize', 'co varnames'] 


»»»func. code .co varnames 


UR 'b') 
»»»func. code .co argcount 
1 


[00000000000000000000000000000380000000000000000 
000 


0000 


ОО0000000000000000000000000000170000000000000000 
00000000000 


»»»func 

«function func at 0x0257C738» 
»»»func.count - O 

»»»func.count += 1 

>>>func. count 

1 

»»»func.handles = 'Button-Press' 
»»»func.handles 

'Button-Press' 


»»»dir(func) 

[' annotations ', ' call ', ' class "', ' closure ', ' code ', 
...more omitted... 

__str__', ' subclasshook ', 'count', 'handles'] 


00000000000000000000000000000000000000000000000 
000000000000000000000000000000000000000000000000 
ППТ 0UOU0U 一 一 UUU0UUUUUUUUUUUUUUUUUUUUUUUUUUOUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


Python 3.0000000 


UPython 3.0Q00000Python 2.60000000000000000----000 
О05000000000000000000Руєһопоо00000000000000000000000 
О000000000000000000000000000000__аппоѓаїопѕ__ ПО00000 
0000 


О000000000Руёһоп З.О0кеумога-опіубоо000000000000000 
О0000000000000000000003000000000000 


»»»def func(a, b, c): 
return a +" b + c 


»»»func(1, 2, 3) 
6 


о000000000000ае#о000000000000000000000000000000 
00000000000000000000000000000000000000-000000000000 
000000003000000000 


»»»def func(a: 'spam', b: (1, 10), c: float) -» int: 
return a + b + c 


»»»func(1, 2, 3) 
6 


О0000000000000000000000000000Руопо000000000000 
ОО0000000000000000000000000000000000"геёигп"ОО000000 
0000000000000 


»»»func. annotations — 
Са": 'spam', "с": «class 'float'», bw (1, 10), ‘return’: «class ‘int'>} 


ОООД0000Д00ОРУСПОПДОПРУЄПОПООООООООДОООДОООО000000 
ЗОДООД0000000000000000 


»»»def func(a: "брат", b, с: 99): 
returna + b + c 


»»»func(1, 2, 3) 
6 


»»»func. annotations | 
Га”: “орақ 6:99) 


»»»for arg in func. annotations : 
print(arg, '-»', func. annotations [arg]) 


a -» spam 
c => 99 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUU:UUUU 
UUUUUU00=OOUU00000UUUa: spam =400000Ua0UUUUU4000UUU 
[spam LI nt 


»»»def func(a: 'spam' = 4, b: (1, 10) = 5, c: float = 6) -» int: 
return a + b + c 


»»»func(1, 2, 3) 


6 

»»»func() #4 + 5 + 6 (all defaults) 

15 

»»»func(1, с=10) # 1 + 5 + 10 (keywords work normally) 

16 

»»»func. annotations | 

Га": 'spam', "с": «class 'float'», 'b': (1, 10), 'return': «class 'int'») 


00000000000000000-——00000000000000000000000000 
ОДООО00000000000000000 


»»»def func(a:'spam'-4, b:(1,10)=5, c:float=6)->int: 
return a + b + c 


»»»func(1, 2) #1+2+6 

9 

»»»func. annotations | 

{'а': "зрам", ‘c's «class 'float'>, "ро: (1, 10), 'return': «class 'int'>} 


UUUPython 3.ОДДОООДОО0000000000000000000000000000 
ОООО00000000000АРІПО000000000000000000000000000000 
38000000000000000000000000000000000000000000000000 
ООООООооооооооооооооооооооооОоООРУопроооооооооооо 
00000000000 


о000000000ае#1000000атрааро0000000атоааП00000 
ОДООО00000000000000000000 


Пор lambda 


D DdeftiininPythennnnadpan m m pa pm p d dn Urs PHOLIDLC 
0000000000ат69а0'''009е00000000000000000000000000 
UUU000000000000000000000000iambdaUUUUUUUUUUUUUUUUDD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


lambda] 


lambda[J nm mbdgann b pm a dn md eft iati 
00000000000000000000000000000 


lambda argumenti, argument2,... агдитеп М :expression using arguments 


Ulambda000000000UUUUdefUUUU0U0000000000000000000 
lambda(Q00000000000000000000 


Tambda[Jobnn ana bn p pF mb d aCETDU CUP y tfe nr] 
Драегї)0000----ОДОООО000000000000000000000000000 
lambda0UUUUUU000000000000000000000000000defUUUUUUUDUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


"Таг'БаадроОДОДОД00000000000000000/агаадрооо000000 
аеїу)дОгесигоОДОДОДО00000000000000000000000000000000000 
О0000атраар000ае#000000000атраароо000000000001#00 
ОД000000000000000----С000000000Ї/апобаарррордобо000000 
Дрравбородроро000 


UU00000defbUiambda000000000000000000000000defUUUU 
OOU 


>>>def func(x, у, z): return x + у + 2 


>>>func(2, 3, 4) 
9 


О000000 агараарроооооооооооооооооовооооооооооооо 
1000000000000 


>>>+ = lambda x, y, 2: x + y + 2 
»»»f(2, 3, 4) 
9 


о00#00000атрааро0000000000000ае#0000000009е#) 
000000000 


О000000 ата 0000009е 00000 


»»»X = (lambda a="fee", b="fie", c="foe": a + b + c) 
>>>x( "wee" 
Weeflefoe ' 


Ulambda00000000defUUUUUUUU00000000000Ulambdab0bb 
О0000000000000000ае#ооо000000000000000000000000 
СЕСВОДООО0000 


»»»def knights(): 


title = 'Sir' 
action = (lambda x: title + ' ' + x) # Title in enclosing def 
return action # Return a function 


>>>act = knights() 
»»»act('robin') 
"біг robin' 


[Python 2.2Q0000titleQQ00000000000000000000 0000000 
00002 "00000000 


(1 "lambda" QQ00000000000000000 0000000 00UISPqoLISPqoo 
lambda саісиіиѕПО00000000000000000000Рупоп000000000 
ОО00000000000000000000000000атюаап000000000 


ООО ата 


0UU00Ulambda00UUUUUUUUUUUUUUUUUUUUUU000000000000 
О000000000009еғ00000000000000000000000000000000000 
0000000 


UU0000000000000000000000000Uregistration са ЇДОД0000 
ООО D mb d an n pa bn pm nnn ma d na ef t m aD mn am Dat i 
0000000 


ambda0UUUUUUU0Uump ќабіебо00000000000000000000 
0000000000000 


L = [lambda x: x ** 2, Inline function definition 

lambda x: x ** 3, 

lambda x: x ** 4] # A list of 3 callable functions 
Ter Pan: 

print(f(2)) # Prints 4, 8, 16 
print(L[0](3)) # Prints 9 


о00000000000000ае#000000000000000атраар0000аеғ 
О00000000000000000000000000000000000атюаа000000000 
о000000000аеғўо00000000000000000000000000000000аеғ0 
UUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


def +1(х): return x ** 2 
def f2(x): return x ** 3 # Define named functions 
def f3(x): return x ** 4 


L. = Df; # у f3] # Reference by name 
for T in L: 

print(f(2)) # Prints 4, 8, 16 
print(L[o](3)) # Prints 9 


UUU0000000UPythonUUUUUUUUUUU0U00000000000000000000 
000000000000000000000 


»»»key = 'got' 

>>>{'already': (lambda: 2 + 2), 
o cz (lambda: 2 * 4), 

аж One's (lambda: 2 ** 6)}[key]() 

8 


ППППРУ Поп bant гпраапоооооооооооооооо 
UUU0000000000000000000000000000000120UUUUUUIfDOUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUU0Ulambda000000UUUUUUUUUUUUUUUUUdefO0000000000 
0000000000000000000000000 


»»»def f1(): return 2 + 2 


»»»def f2(): return 2 * 4 


»»»def f3(): return 2 ** 6 


»»»key = 'one' 
»»('already': fl, "рої": +2, 'one': ЯЗ, Кеу(() 
64 


00ооооооооооооветоооооооооооооооовооововоооооооо 
lambdaUUUUU000000000000000000000000000000000UUUUUUDU 
UU00000000000Ulambda0UUUUUUUUUUUUUUUUUUdefOO0D0000U0UD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


lambda000000000000000000000000000000000UUUUUUUDU 
UUUUUUUUUUUmapUUUUUUUUUD 


ПООООООРУ then 0000000 


UUlambda000000000UUUUUUUUUUUUUUUUUUUUUUUUUUUDUD 
ambda00UUUUU000000UUUUUPython0UO0UUUUUU0U0000UUUUUD 
00 


о00000000атраар0000ргіп0000 
ѕуѕ.ѕіаоиї.мгіёе(ѕёг(х)+"\п')О0000000000е0гіпх)00000000011 
О000000ргітєО00000000000000атюдабоо000000001200000 
О0і#/еіѕероо000000000000000апа/огоооо00000000000000000 


000000000000000000 


b if a else c 
((a and b) or c) 


UU000000000000Uiambda00UUUUUUUlambda00000000000 


»»»lower - (lambda x, y: x if x « y else y) 
»»»lower('bb', 'аа') 

€— 

»»»lower('aa', 'bb') 


dd 


О0000000атарабо0000000000тарооо0000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


»»»import sys 
»»»showall - lambda x: list(map(sys.stdout.write, x)) # Use list in 3.0 


>>>t = showall(['spam\n', 'toast\n', ‘eggs\n']) 
spam 
toast 
eggs 


»»»showall - lambda x: [sys.stdout.write(line) for line in x] 


>>>t = showall(('bright\n', 'sideWn', ‘of\n', 'lifeWn')) 
bright 

side 

of 

life 


ОДООДООО000р000000000000000000000000000000000 
РуєпопоО0000000000000000000000000000000000000000000 
О00атюдароо0000000000000000000009е#атраар0000000 
ОДООООО0000000000000000000000000000 


ПШатрааПйппП 


ІағарааП Q0000000000000! 70000Е6В0000Е00000000000 
О00000001апобааррбаегб оррорброророророробородо0 
lambda(Q0000000000000000x000 


>>>def action(x): 
return (lambda y: x + y) # Make and return function, remember x 


>>>act = action(99) 

>>>act 

<function <lambda> at 0x00A16A88> 

>>>act(2) # Call what action returned 
101 


UU0000000000000000000000UiambdaUUUUUUUUUiambdaD00 
О00000000000000000000000000000009е#000атраар 


»»»action = (lambda x: (lambda y: x + y)) 
»»»act - action(99) 

»»»act(3) 

102 


»»»((lambda x: (lambda y: x + y))(99)) (4) 
103 


0UUU00Ulambda000000UUUUUUUUUUUUUUUUUUUUUUUiambda0 
UUU00000Ulambda0U0000UxUUUUUUUUUUUUUUU0000000000000 
DO00000000000000lambda0 


000000000 


lambdaQQ0000000000Python(tkinter GUI APIQQ0000 
Python 2.ӨПІПТКіпгег ПП n m nmm n a a n Od d 
О0000000000000кіпёееуо00000000000%паомѕВО00000000 
000006 
import sys 
from tkinter import Button, mainloop # Tkinter in 2.6 
x = Button( 
text ='Press me', 
command=(lambda:sys.stdout.write('Spam\n'))) 


x. pack() 
mainloop() 


UU00000000000000iambdaUUuUUUUUUcommandUUUU00D00 
ае# атоаарО00000000000000000000000000000 


О000атоадабоо0000000000000000000000000000000000 
00000000 


UU00000000000UlambdaUU0UUUUUUUUUUUUUUUUUUD 
Руєћоп2.2П000000000000000000000000000000000000000000 
О000000000000ѕе# ПП ПП пп 
0000000000000 


class MyGui: 
def makewidgets(self): 
Button(command-(lambda: self.onPress("spam"))) 
def onPress(self, message): 
...Use message... 


00оооооооовенооооооооО pd pta mbdarr] 


UUUUUUUUUmap 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О0сочпёегО0000000000000000#ғ00000 


»»»counters = [1, 2, 3, 4] 
>>> 
>>>updated = [] 
>>>for x in counters: 
updated.append(x + 10) # Add 10 to each item 


ни 
Гая, 12, 13, 14] 
ООООО000000000РУепопбооододооороророодророодрбо 


пларо1000000000000000000000000000000000000000000000 
0000000 


»»»def inc(x): return x + 10 # Function to be run 


»»»list(map(inc, counters)) # Collect results 
(2%, 22, 13, TA] 


001300014400000000097ар00000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUmapDO 
0UU0000000000Uinc00000000000000000000UUUUUUmapUPython 


3.0UUUUUUUUUU0U00000000000000000000000000000UPython 
2.60000000 


ООпларбоорб0000000001апоаарроророб0000 


»»1list(map((lambda x: x + 3), counters)) # Function expression 
[4, 5, 6, 7] 


UUUUUUUUcountersUUUUUUUUUU3UUUUUUUU000U0UUUUUUUUUU 
UU0000UUlambda00U000UmapUforUUUUUUUUUUUU000U000000000 
0000000000000 


»»»def mymap(func, seq): 
PEN res - [] 
for x in seq: res.append(func(x)) 
return res 


UUUUinc0UU000000000000000000000000000000UUUUUUUD 


»»»list(map(inc, [1, 2, 3])) # Built-in is an iterator 

[14, 12, 13] 

»»»mymap(inc, [1, 2, 3]) # Ours builds a list (see generators) 
[11, 12, 13] 


ПО000000таро00000000000000000000000000000000000 
О0000000000000ғг00000000птарооо008000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


»»»pow(3, 4) # 3**4 

81 

>>>list(map(pow, [1, 2, 3], [2, 3, 4])) й 1%%2, 2**3, 3%%4 
[1, 8, 81] 


UUUUUUUmapUOUUNUUUUUUUNUUUUUUpowUUUUUUUUUUUUUU 
ПО00000таро000000000000000000000000000000000000000 
000000000000000000000 


О00таро000014000000000000000тароо0000000000000 
00000000000000000000000000000000000000000000000000 
ппаро00000000000000000000000000000000000000000 


OUUUUUUUfilter[Ireduce 


UPythonUuuuuUmapUUUU000000000000000000000000000 
О000000000000000000000000000000000000000#!ег000000 
О000000000000000геаисеП00гапоебћісегоО00000000Руһоп 
з.ОПО000011500000000000000000#єеғоо000000000000000 
0000 


»»»list(range(-5, 5)) # An iterator in 3.0 
[-5, -4, -3, -2, -1, 0, 1, 2, 3, 4] 

»»1list(filter((lambda x: x > 0), range(-5, 5))) # Ап iterator in 3.0 
[1， 2, 3, 4] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUmapUUUUUUUUUUUUU 
ОРогОДОООДОДОО00000000000 


»»»res = [] 
»»»for x in range(-5, 5): 
if x > 0: 
res.append(x) 
»»»res 
[1, 2, 3, 4] 


reduce[]Python 2.6Q000000000000000Python 3.00000 
functoolsU0000000000000000000UUUUUUUUUUUUUUUUUUUUUDUD 
UUU000000Ureduce000000000000000000000000000U0UDU 


»»»from functools import reduce # Import in 3.0, not in 2.6 


»»»reduce((lambda x, y: x + y), [1, 2, 3, 4]) 
10 
»»»reduce((lambda x, y: x * y), [1, 2, 3, 4]) 
24 


ППППгеачсеП 0000000000000 00000000 D mb aii] 
ОДОД000000000000000000000000000Р0РО0000000000000000 
00 


»»L s [1,2,3,4] 

»»»res = 1[0] 

»»»for x in L[1:]: 
res = res + x 


>>>res 


10 


О0000геаисепрооооооооооооооооооооооооооооооооооо 
00000 


»»»def myreduce(function, sequence): 
tally = sequence[0] 
for next in sequence[1:]: 
tally = function(tally, next) 
return tally 


>>>myreduce((lambda x, y: x + y), [1, 2, 3, 4, 5]) 
15 

»»»myreduce((lambda x, y: x * y), [1, 2, 3, 4, 5]) 
120 


UUU0Ureduce0U0000000000000000000000000000UUUUUUUD 
0000000000000000000000000 


UUUUUUUUUUUUUUUUUoperatorUUUUUUUUUUUUUUUUUUUUUUDU 
DEBEO OO p d n ag aa dd dad ag pa] d] dd a DU Od CP yt en 00000 
»»»import operator, functools 
»»»functools.reduce(operator.add, [2, 4, 6]) # Function-based + 
12 


»»»functools.reduce((lambda x, y: x + y), [2, 4, 6]) 
12 


UmapU filter red uce(  ДО0000000000000000001атбаар) 
О0000000Рупопро0000000000000000000000000 


0000 


ОООДОО000000000000000000001апоаароорроро000000 
пардйєегГОгедиседрДОДОДОООДОООО00О000000000000000000 
es 
UUUUUUUUUUUUUUUUU 


0000 


1 Јатраадрооает 0000000 
2.(UlambdaQQ00000 
3.00000mapfffilterfreduce[] 
A.I LI I III 
2.UUUUUUUUUUUUUUD 


6.UUUUUUUUUUUUUUU 


0000 


1.ап'іБаараебрроробоб0б000000000001агоБааррооо000 
ородораевйодроро00000іатоаардодОДОООаеєООЙОО0О000000 
00000000000 а тпраапрооооооооооооооооооооовооооооооо 
00008 


2.Ilambda0U0 “0U"UUUUUUUUUUUUUUUUUUUUUUUUU0U0000000 
о00000000атрааро0000000000000аеўо000000000000000 
ІагпаарОо00000000000000000000000000000000000060100 
О050000000000000таройћікегоо00000000000000000 


З.ПЗООООО0000000000000000000000000000000тароб000 
О05000000000#1егуо000000007ғоиеВо0000геаосероб0000000 
О0000000000000000000000000геаџсерРуёћоп 3.0[]functools 
00020000000000000000 


4.00000Python 3.000000000000000000000000000000000 
QO00000000__annotations_0Q00000000Python000000000000 
00000000000000000000000 


5 ОДООД000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


6.000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


0200 01000000000 


0000000000000001400000000000000000000000000000 
ППтарППіІгег 000000000000000000000000000000000000000000 
000000000000-——000000000000000000 


РУЄпопПДОООДООООДОО0000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
ОДООО0000000000000000000000000000000000070070000000 
ОДОООО000000000000000000 


ООО00000000000 


О0000000000пларб'єегоррообобООО000000000000000000 
ООООРусвопОДООООДОДОООРУЄпОПОООООО000000----О00000000 
ОДООООО000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUU 


0U000140000000000000000UUUUUUUUUmapDUfiterUUUUUUDUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUU000U000000000mapDfiter0000000000000000000UUUUUUUDU 
00000000 


UUUUUmap 


UU00000000000000000000070000000UPythonUUUordUUUUU 
ОДОД0ОДА5СНОДОООЄЙТОООООООООДООООВА5 ЄПДОДОДОДОДОО 


»»»ord('s') 
115 


UUUUUUUUU000000UUUUUUUUU0ASCNOUUUU0000UUUUUUUUUUUD 
forUUUUUUUUUUUUUD 


>>>res = || 
>>>for x in ‘spam’: 
res.append(ord(x)) 


»»»res 
|415; 112; 97, 109] 


UUUUUUUUUUmapUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000 


»»»res = list(map(ord, 'spam')) # Apply function to sequence 
»»»res 
[115, 112, 97, 109] 


UUUUUUUUUUUUUUUUUUUUUUUUU 一 一 mapUUUUUUUUUUUUUUUD 
0000000000000 


»»»res = [ord(x) for x in 'spam'] # Apply expression to sequence 
»»»res 
[115, 112, 97, 109] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000000000000000000000000000000000000000000 
ОООД0000000000000000Ро0г00000000000000000000000РУбпоп 
ОДОООО00000000000000000000 


ОДОО000000000070г000пларороророброООО0000000000000 
ОДОООО0000000000000000000 


»»»[x ** 2 for x іп range(10)] 
(0, 1, 4, 9, 16, 25, 36, 49, 64, 81] 


О00000000009000000000000000000000000000000000000 
ПОООО0000000тарооо00000000000000000000000000000000 
О000000000000000000000000атодароо00000000ае#00 


»»»list(map((lambda x: x ** 2), range(10))) 
[0, 1; 4, 9, 16, 25; 36, 49, 64, 81] 


ОДООООО000000000000000000000000000000000000000 
іагпбааророОДОД00000000000000000000000000000000000000 
0000000 


UUUUUUUUU 


UU000000000000000000000001400UUUUUUforUUUUUUIfDUU 
UUU000U00000UIfDOUUUUUUUUUUU0000000000000fiterO00000000 
ОДООД000000000000000 


0000000009040000000000000000097ар 0000000000000 
00000 ве оГ dte mb da imp ri ain n pa bn d ferr t] 


>>>[x for x in range(5) if x % 2 == 0] 
[0, 2, 4] 


»»1list(filter((lambda x: x % 2 == 0), range(5))) 
[0, 2, 4] 


»»res = (| 
»»»for x in range(5): 
if x32 == 0: 
res.append(x) 
»»»res 
[0, 2, 4] 


О000000000000000000000%000000000000000000000200 
UUU00000000000fPiter000000000000000000000000UUUUUUUUUIf 
О0000000000000000000000000000000#егу0Отаро00000 


»»»[x ** 2 for x in range(10) if x % 2 == 0] 
[0, 4, 16, 36, 64] 


ОООО000009090000000000003000000000Р0Р00000000000 
ОДОО000000000000000ппародододрбоор00000000000000 паро 0 
ООрбтеег pb aba pad 


»»»list( map((lambda x: x**2), filter((lambda x: x X 2 == 0), range(10))) ) 
[0, 4, 16, 36, 64] 


UU0000000000000000000000000000000000UforUUUUUUUD 
ОДОД00003000000000000000000 


[ expression for target1 іп iterable1 [if conditioni] 
for target2 in iterable2 [if condition2] ... 
for targetN in iterableN [if conditionN] ] 


LIForD pn ES s mang aan gp dd p dn fer p m n Od D 


>>>res = [x + y for x in [0, 1, 2] for y in [100, 200, 300]] 
»»res 
[100, 200, 300, 101, 201, 301, 102, 202, 302] 


0000000000000000 


>>>res = || 
»for x in |0, 1, 2]: 
for y in [100, 200, 300]: 
res.append(x + y) 

»»»res 

[100, 200, 300, 101, 201, 301, 102, 202, 302] 

UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


>>>[x + y for x in 'spam' for y in 'SPAM'] 
коса “ҒҒ”, "SA", 'sM', "pS: y ИЕ”, "BA", 'pM', 
"аз"; "ар y ЗА, aM. "WS ҰРЫ ЖАЗ "ЯМ | 


ООДО00000000000000000000070Р000003000000 


»»[(x, y) for x in гапре(5) if x % 2 == 0 for у іп range(5) if у 2 == 1] 
((0, 1), (о, 3), (2, 1), (2, 3), (4, 1), (4, 3)] 


ОДОО0000090400000004000000000300000000000000000 
00000000000000000000000 


»»res = || 
»»»for x in range(5): 
if x Я 2 == 0: 
for y in range(5): 
if y X 2 == 1: 
res.append((x, y)) 

»»»res 
[(0, 1), (0, 3), (2, 1), (2, 3), (4, 1), (4, 3)] 


О0000000000000000000000000000000000#гі0000000 
0000000000000000000000000000000000000000000 


ПгларбА ег" 0000000000000000000000000000000000000000 
UUULI>PUUUUUUUUUU000DD 


000000 


ОООО000000000000000000000РУспопОООООДОДООО00000 
ОО00000000000000000000000000000000000003 х 30000 


>>>М = Ці, 2, 3], 
[4, 5, 6], 
[7, 8, 9]] 


SSN = LI2, 2, 21, 
Із, 3, 3], 
[4, 4, 4]] 


0000000000000000000000000000000000000 


>>>М[ 1] 
[4, 5, 6] 


>>>М[1] [2] 
6 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUDDU 


»»»[row[1] for row in M] 
[2, 5, 8] 


»»»[M[row][1] for row in (0, 1, 2)] 
[2, 5, 8] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUrange 
ОООД000000000000000000000000000МТО01:01,000МО1010000 
0000000000000 


>>> [М[1][1] for і in range(len(M))] 
[1, 5, 9] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


»»»[M[row][col] * N[row][col] for row in range(3) for col in range(3)] 
Га, 4; б; 12, 15, 18, 28, 32, 36] 


»»»[[M[row][col] Ж N[row][col] for col in range(3)] for row in range(3)] 
[[2, 4, 6], (12, 15, 18], (28, 32, 36]] 


ОДО00000000000мо0м.0000000000000Опо0м/000000000000000 
ОДООО000000000000000000 


>>>res = || 

>>>for row in range(3): 
tmp = [] 
for col in range(3): 

tmp.append(M[row][col] * N[row][col]) 

res.append(tmp) 

»»»res 

[[2, 4, 6], [12, 15, 18], [28, 32, 36]] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUDU 


000008 


ОДООДОО0000000000000000000000000000000000000 
РУЄпоПДОООООООО000РОГОООДОО0000000000паро 0000000000 
UUUU 00007 ОО0О0000000000000000000000000000000000000 
00 


ОООО000000000000000000000000000000000000ПРУСПОПОГ 
000ипар000000/000000000000000илар0000000 Орооорооо 
О0000000тароб00000000000С00000000000Руһопрғог00000 
РУМОПОО000000 


О0ғогоООО00000000000000000000000000таро000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUmapUUUUUUUUUUUDU 
UU000000000Ufor0000000000000000U000Uiambda0000000000 
UUUUUUUUUUUUUUUUUUmapUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
00 


О000000000000 тар 


ОДО000000000000000п1аророр0000240000000000000000 
О0000000000таро00000000000геаа!іпеѕ000000000\№00000 


»»»open('myfile').readlines() 
['ааа\п', ‘bbb\n', ‘ccc\n'] 


UUUUUUUUUUUUUUUUUUmapUUUUUUUUUUUUUUUUUUUUUmapD 

UUUPython 3.ОБОООДОО000000000115:000000000000000000 
»»»[line.rstrip() for line in open('myfile').readlines()] 
аа”, ТӨШ”, tene" | 


»»»[line.rstrip() for line in open('myfile')] 
[‘ааа’; "BOD; “сес”! 
»»»list(map((lambda line: line.rstrip()), open('myfile'))) 


[ "аза s bab’, “Ссс | 


0000000000000000000000000000000000000000000000 
mapUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


QO0000000000000000DPython000SQRLOODAPIOOO00000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


listoftuple = [('bob', 35, 'mgr'), ('mel', 40, 'dev')] 


UUfor0000000000000000000000mapUUUUUUUUUUUUUUUDUDUD 
000 


»»»[age for (name, age, job) in listoftuple] 
[35, 40] 


»»»list(map((lambda row: row[1]), listoftuple)) 
[35, 40] 


UU00000000000000000000000000UUUUUPython 2.600000 
Python 3.0Q00018q00Python 2.6Q00000000 map 0000000000 
006 


# 2.6 only 
»»»list(map((lambda (name, age, job): age), listoftuple)) 
[35, 40] 


О000РуєһопрО00АРІ000000000000 


О000000000000000Руһоп з.О00тар000000000000тарр 
ОДООООО0000000000000000000000000000000000000000000 
006 


HOUU00000000000000000000Python00000000000000UPython 
UUUforUUUUUUUUUUUUUUUUUUUUforUUUUUUUUUmapUUUUUUUUUDU 
U0UmapUU0U000000U0000U0U0U000000Utime0UUtime.clockb 
time.time000U2.4000UtimertD0000000000 "0000000000U0 000 


UUUUUUUUU 


UUPythonUUuUuUUUUUUU 一 一 0UUUUUUUUUUUUUUUUUUUUUUUUDUD 
UUUUUUUUUUUUUUUUUUUUUUUD 


OU0000UUUU000UdefUUUU0U00yieldU0000000UUUUU00000UUU 
00000000 


'010000000000000000000000000000000000000000000000 
000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ООДО00000000000000240000000000000000000000 


UUUUUUyield VS return 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
0000 


[0000000000000000000000000000000000009е7100000000000000 
ОДОДОО0000000000000000000000140000000000000000000000 
0000000000000 


0000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДООООД000000000000000000000000000000000000000000000 
ОДООООО0000000000000000000000000000 


ОООО000000000000000000000000уїета5 ПО00000000000 
уіеІа00000000000000000000000000000000000000000000000 
О000000000уіеіапоооо0оо0о0000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUD 


000000 


О0000900000000000000000Руєпопроо00000000000000000 
UUUUUUUUUUUUUUU_next_OUUUUUUUUUUUUUUUUUUUUUUUUU 
StoplterationDOOODODDDDDDDDddddditerQ000000 


О000000000РуёћопПғого0000000000000000000000000000 
ОДООО00000000000000000 


ОООО0000000000Путета me ni] in m adm aad m p ab m dan pom Dad 
UUUUUUUUUUUU_next_OUUOUUUUUUUUUUUUUUUUUUUUUUUUUU 
returnUUUUUUdefO00000000UU00UUUUUUUUUUUUUUUUUUUUUDUD 


ППППППәборігега опрророооооооооооооооо _ next ПО00000 
О00000бу е ай ро 000$ орКегаНойП ПП 


О0000000000000000уіеіароПаеғоо0000000000000000000 
ОДООО00000000000000000 


О00000140000000Руєћоп 2.6000000000000000000000 
пехі000000 next __ПОПОВОВООООСООООСООООРУ Йо" 3.00000 
000000 next рпехєО0000000000000000000пех(1)000 
Python З.ОППІ. next (Python 2.6[J]l.next()[][]Python 2.60 


00000000!. пехк о ОД0000000 
0000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
0000 
»»»def gensquares(N): 


for i in range(N): 
yield i ** 2 # Resume here later 


00000000000000000000000000000000000000000000000 
О00000уіегароооо00000000000000000ғғооо0000000000000 
уіеІа000000000000000 


»»»for i in gensquares(5): # Resume the function 
print(i, end-' : ') # Print last yielded value 


00000000000000000000000000000000000000006 


[00000006 ооооооооооооооооооо 


»»»X - gensquares(4) 
>>>Х 
«generator object at 0x0086C378» 


ОООД000000000000000000000140000000000000000000 
. next ПВООООООДОДО000000000утета 00000000000000000000 
О0000005#оріегаіопро00000000пехє(Х)00000000000000 
X. next ()000 


»»»next(x) # Same as x. next. () in 3.0 
0 

>>>next (x) # Use x.next() or next() in 2.6 
1 

>>>next (x) 

4 

>>>next (x) 

9 

>>>next (x) 

Traceback (most recent call last): 

...тоте text omitted... 

StopIteration 


О0000024000000070пгО00000000000000000000000000000 
О000 next ЮДОДООООО0ОО000О00000000000000000б0Г00000 
000000000 


00000000000000000000000000000000 


»»»def buildsquares(n): 
res - [] 
for i in range(n): res.append(i ** 2) 
return res 

»»»for x in buildsquares(5): print(x, епд=' : ') 


ОДЕЉЕЊЕ 603 109 


ОДОО00000000000о0г000пародорообо000000 


»»»for x in [n ** 2 for n in range(5)]: 
print(x, епд=' : ') 


OE 3 2 & z 9: 15: 


>>>for x in map((lambda n: n ** 2), range(5)): 
print(x, end=' : ') 


OA 4: 0: 18 5 


000000000000000000000000000000000000000000000000 
ОДОД0000000000000000000000000000109р000000000000000 
00 


ОДООО0О00000000000000000000000000000000000000000 
ООСО000000000000000000000000000000000000000° 0 


[0000000000$епаПпехе 


UPython 2.20000UUUUUUUUUUUsendUUUUsendUUUUUUUUUUD 
UUUUUUUUUU_next_OUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000 


UU00000yield000000000000000000UUUUUUUUUUUUUUIOOOD 
UUUUUU0000Uyield ХППА-(уіеіа X) ДДООО00000О0000000000000 
ПППППШШШПХ=у!е!а YUUUUUUUX=(yield Ү)+42[ 


[00000000000000000006.5епа(уае)0100000006©00000000 
UU000000000yieldU0000000000000UUU0UUUUUUUUG. next () 
UUUUUU00Unext(G)UUyieldUUNoneUUbUb 


>>>def gen(): 

š for i in range(10): 
X = yield i 
print(X) 


»»»G = gen() 

»»»next(G) # Must call next() first, to start generator 
0 

»»»G.send(77) # Advance, and send value to yield expression 
77 

T. 

»»»G.send(88) 

88 

2 

»»»next(G) # next() and Х. next. () send None 
None 

3 


[00005еп900000000000000000000000002.5000000000 
throw(type)QUUU000000000000y'iel 9 0000000000 Iclose[ 00000 
UUU00000000000000ceneratorExitDUU000000000000000000U0UD 
UUU0UPythonUUuUUUUUUUUUUD 


UUUUUPython 3.000U0UUnext(X 和 DODUUUUUDUUUUUUUUDD 
Х. пехі ПРООДОО0000000000О5епарроророророрордорр000 
ППО.зепа (ХУДДОДО00О00О00000000000000000000000000000 
_next_UUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


[1 00000000000000 BOD" О0000000000000000утета бо000000 
000000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000017000020000Ру{оп0000000000000000000 
уїетТАПОДООД0О000000000000000000000согоції перрродо00000 
0000000000000 


ОО00000000000000 


ОООДО0ОРУФпОПОДООООООДОООООООООДООДО00О00000000000 
ОДООООД0000000000000000000000000000000000000 


>>>[x ** 2 for x in range(4)] # List comprehension: build a list 
[0, 1, 4, 9] 
»»»(x ** 2 for x in range(4)) # Generator expression: make an iterable 


«generator object at 0x011DC648» 


[000000000000000000000000000000000000005870000000000 
000000000000000000000 


>>>list(x ** 2 for x in range(4)) # List comprehension equivalence 
[0, 1, 4, 9] 


00000000000000000000000000000000000000000000000 
00000000000000000000000000 


»»»G - (x ** 2 for x in range(4)) 
»»»next(G) 

0 

»»»next(G) 

1 

»»»next(G) 

4 

»»»next(G) 

9 

»»»next(G) 


Traceback (most recent call last): 


...more text omitted... 
StopIteration 


UU000000000UnextD00000000UUUU0UUforUUUUUUUDU 


»»»for num in (x * 2 for x in range(4)): 
print('%s, %s' % (num, num / 2.0)) 


0, 


0.0 
i. 0,5 
4, 20 
9, 4.5 


0UU0000UUUUUU0U0U00UUUsumbUmapUsortedUUUUUUUU001400 
Оророро0000000Оапубрато 5000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU0000U0000000000000sorted00000000000000 


»»»sum(x ** 2 for x in range(4)) 
14 


»»»sorted(x ** 2 for x in range(4)) 
[0, 1, 4, 9] 


»»»sorted((x ** 2 for x in range(4)), reverse-True) 
[9, 4, 1, 0] 


»»»import math 
»»»list( map(math.sqrt, (x ** 2 for x in range(4))) ) 
[0,0, £5. 2.0, 2.0] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
0000000000000000000000000000000000 


ОДО00М5000000 


ОДООООО0О0000000000000000000000000000000000000000 
О000000000000400 


>>>G = (c * 4 for c in 'SPAM') # Generator expression 
>>>list(G) # Force generator to produce all results 
['SSSS', 'PPPP', 'AAAA', 'MMMM'] 


000000000000000000000000000000000000000000000000 
0000000000000 


»»»def timesfour(S): # Generator function 
for c in S: 
yield c * 4 


»»»G - timesfour('spam') 


»»»list(G) # Iterate automatically 
['ssss', 'pppp', 'aaaa', 'mmmm'] 


00000000000000000-——000000000000000000000 


»»»G = (c * 4 for c in 'SPAM') 
»»I = iter(G) # Iterate manually 
»»»пех (1) 

"955^ 

»»»next(I) 

"РРРР' 

»»»G = timesfour('spam') 

»»I - iter(G) 

»»»next(I) 

15555" 

»»»next(I) 


'рррр' 


ОДООД0О00000000000000000000000000000000000 


ОО00000000 


ОДОООО00000000000000000000000000----О00000000000 
ОДООДО0000000000000000000000000000000000000000000000 
О00000000000000і%еғ0000000 

»»»G = (c * 4 for с in 'SPAM') 


>>>iter(G) is G # My iterator is myself: G has __next_ 
True 


00000000000000000000000000000000 


»»»G = (c * 4 for c in 'SPAM') # Make a new generator 

>>>11 = iter(G) # Iterate manually 

»»»next(I1) 

"5555 

»»»next(I1) 

"РРРР" 

>>>12 = iter(G) # Second iterator at same position! 
»»»next(I2) 

'АААА' 


0000000000000000000000000000000000000000000000 


»»»list(I1) # Collect the rest of I1's items 
[ 'MMMM'] 

»»»next(I2) # Other iterators exhausted too 
StopIteration 


>>>13 = iter(G) # Ditto for new iterators 
>>>next (13) 
StopIteration 


>>13 = iter(c * 4 for с in 'SPAM') # New generator to start over 
»»»next(I3) 
'5555' 


О05000000000000000000000аеғ000000000000000000000 
00000 


»»»def timesfour(S): 
for c in $: 
yield c * 4 


»»»G - timesfour('spam') # Generator functions work the same way 
»»iter(G) is G 

True 

»»I1, I2 - iter(G), iter(G) 

»»»next(I1) 

15555" 

»»»next(I1) 

"рррр' 

»»»пехі (12) # I2 at same position as I1 

'aaaa' 


ОДООД0000000000000000000000000000000000000000000 


>>>L = [1, 2; 3, 4] 

»» I1, I2 = iter(L), iter(L) 

»»»next(I1) 

T 

»»»next(I1) 

2 

»»»next(I2) # Lists support multiple iterators 
1 

>>>del L[2:] # Changes reflected in iterators 
»»»next(I1) 

StopIteration 


000000000000000000000000000000000000000000000000 
0000 


UUUUUUUzipUmap 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU00UUUPythonUUUUUUUUUUUUUUDUD 


D0000000000000zipumap00000000000000000000000000 
mapbUUzipUUUUUUUUU0U0000000000000000 


>>>51 = 'abc' 

>>>52 = 'xyz123' 

>>>list(zip(S1, S2)) # zip pairs items from iterables 
Пра ка CBS У СЕ; ZM 


# zip pairs items, truncates at shortest 


»»1list(zip([-2, -1, 0, 1, 2])) # Single sequence: 1-ary tuples 
[(-2,), (-1,), (0,), (1,), (2,)] 
»»1list(zip([1, 2, 3], (2, 3, 4, 5])) # N sequences: N-ary tuples 


[(1, 2), (2, 3), (3, 4)] 


# map passes paired itenms to a function, truncates 


>>>list(map(abs, [-2, -1, 0, 1, 2])) # Single sequence: 1-агу function 
[25 1, 0, 1, 2] 

»»»list(map(pow, [1, 2, 3], [2, 3, 4, 5])) # N sequences: N-ary function 
І%; 8; 81] 


О0000000000000000000000000000000002ір00000таро00 
UUUUUUUUUUUUUUUUUUUUUUUD 


О0000тар(ѓипс,...) 


UUmapUzipUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD0DD 
UUUUUUUUUUUUUUUUmapUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
000000 


# map(func, seqs...) workalike with zip 


def mymap(func, *seqs): 
res = [] 
for args in zip(*seqs): 
res.append(func(*args) ) 
return res 


print(mymap(abs, [-2, -1, 0, 1, 2])) 
print(mymap(pow, [1, 2, 3], [2, 3, 4, 5])) 


[00000000000000*аг9$00000000000000000000000000 
0000002120000000000000002120000000000000000000000000 
О00000002ірПтаро00000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUmapUUUUUUUUU 


[25 1, 0, 1; 2] 
[1, 9$, 84] 


ОООО000000000000000000000000Ро0гОС000000000000000 
00000000000ппарворорО000000000 


# Using a list comprehension 


def mymap(func, *seqs): 
return [func(*args) for args in zip(*seqs)] 


print(mymap(abs, [-2, -1, 0, 1, 2])) 
print(mymap(pow, [1, 2, 3], [2, 3, 4, 5])) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДОД000000700000000000070000000пуплародоророобо00000 
ОДООООД000000000000000000000000000000000000000000000 
000000000 


# Using generators: yield and (...) 


def mymap(func, *seqs): 
res - [] 
for args in zip(*seqs): 
yield func(*args) 


def mymap(func, *seqs): 
return (func(*args) for args in zip(*seqs)) 


UU00000000000000000000000000UUUUUUUUUUyieldUUUUDUD 
ОООД0О0000000000000000000000000000000115000000000000 
ОДООО0000000000 


print(list(mymap(abs, [-2, -1, 0, 1, 2]))) 
print(list(mymap(pow, [1, 2, 3], [2, 3, 4, 5]))) 


[00000000000000000$0000000000000000000000000000000 
D000000000000Python 3.00021іРОООО000000000000 


UUUUUzZip(...)Jmap(None,...) 


О00000000000000000000002іро000000000000000000000 
00000пларододобобрОРуєпоп З.О0таро0000000000000000000 
О00000000000000000000000000Руєћоп 2.ХО0000№опеП00 
mapUUUUUU 


C:\misc>c:\python26\python 

»»»map(None, [1, 2, 31, (2, 3, 4, 51) 

[(1, 2), (2, 3), (3, 4), (None, 5)] 

»»»map(None, 'abc', "ху2123") 

[C a", 'x'), СЬ", "у"), (Ces, '2'), (None, '1'), (None, '2'), (None, '3')] 


ОО000000000000000000002ірПРуєћоп 2.60000гтароооооо 
0000000006 


# zip(seqs...) and 2.6 map(None, seqs...) workalikes 
def myzip(*seqs): 
seqs = [list(S) for S in seqs] 
res - [] 
while all(seqs): 
res.append(tuple(S.pop(0) for S in seqs)) 
return res 


de 


-h 


mymapPad(*seqs, pad=None): 
seqs = [list(S) for S in seqs] 
res = [] 
while any(seqs): 
res.append(tuple((S.pop(0) if S else pad) for S in seqs)) 
return res 
51, S2 = ‘abc’, 'ху2123' 
print(myzip(S1, S2)) 
print(mymapPad(S1, S2)) 
print(mymapPad(S1, S2, pad=99)) 


О00000000000000000000000000000115000000000000000 
О00000000000000000000000000000000000а!Пбапуооооо0000 
ПОО0000000000000001ғиеђо00000000000000017ғоеро0000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


ПОООРуЁћоп 3.0ПКеумога-опПуППрааППРу*Поп 2.6 ]тарП 
0000000000000000000000000Python 2.60000099кагу5000000 
00000001 80000000000000000000000000000-- --00212000000 
тар 


((а', 'х), СУ, уј CC, 27 


'Z'), (None, '1'), (None, '2'), (None, '3')] 


уз. Cha У де Ve; 
"С СК, ҮЗ, (€, = (96; "15, (99, "2 y, (98, '31] 


ОООО000000000000000000000000000000000000002ір0 


ппаро00000000000уіеіаоо0000000000000000000000000000 
ОООО0000000000000000000000011500000000000000000 


# Using generators: yield 


def myzip(*seqs): 
seqs - [list(S) for S in seqs] 
while а11(5ед5): 
yield tuple(S.pop(0) for S in ѕедѕ) 


def mymapPad(*seqs, pad-None): 

seqs - [list(S) for S in seqs] 

while any(seqs): 

yield tuple((S.pop(0) if S else pad) for S in seqs) 

61, 52 = "абс '"xyzi123' 
print(list(myzip(S1, S2))) 
print(list(mymapPad(S1, 52))) 
print(list(mymapPad(S1, S2, pad-99))) 


UU0000000zipUmapbUUUUUUUU 一 一 UUUUUUUUUpopUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
OOU 


# Alternate implementation with lengths 
def myzip(*seqs): 
minlen - min(len(S) for S in seqs) 
return [tuple(S[i] for S in seqs) for і in range(minlen)] 


d 


о 
+ 


mymapPad(*seqs, pad=None): 

maxlen = max(len(S) for S in seqs) 

index = range(maxlen) 

return [tuple((S[i] if len(S) > i else pad) for S in seqs) for i in index] 


51; 52 =: 'abc', 'xyz123' 
print(myzip(S1, S2)) 
print(mymapPad(S1, S2)) 
print(mymapPad(S1, S2, pad=99)) 


[000000001е1000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000 
00 


О00000000000000000000000000тіпртахо000000000000 
О0000000000000000000000000000000000000——Руёћоп 3.00 
rangeUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUU 
О00000000000000000000000000000000000000021ро0000000 


# Using generators: (...) 
def myzip(*seqs): 
minlen = min(len(S) for S in seqs) 


return (tuple(S[i] for S in seqs) for i in range(minlen)) 


print(list(myzip(S1, S2))) 


О000000000011$#000000000000000000000000000000000 
ОДООД000000000000000000000070000000000007000000000 
000 


00000000000 


0014000000000000000п1арододррооообооопоробооо0000 
ОДООООО000000000000000000000000000000000000000000000 
ОДО00000000002іРООО0000000000000РУСПОПОООООООО00000 


def myzip(*args): 
iters - map(iter, args) 
while iters: 
res - [next(i) for i in iters] 
yield tuple(res) 


О0000000їсегопехе рбр0Д00000000000000000000000000 
О00000000000000000пех(і 000005 борікегайіоп--- -ОДД000000 
D0000000000000return000000000000000000000000while iters: 
ОДООООО0000000000000000000000000000000 


О0000Руёһоп 2.60000000000000 


»»»list(myzip('abc', 'lmnop')) 
[Cm "474, СЫ», m), бе, "Я 


ППППРу Поп 3.0Q000000000000000000 Python 3.ОПтарПП 
UUU00000000000Python 2.60000000000Руһоп 3.0Q00000000 
UUU000U0U0U00Uiters000000000resUUUUUUUUUUUPython 3.00000 
ООО000001п15:000000000000000000 


def myzip(*args): 
iters - list(map(iter, args)) 
змо ЖОЗЕ 0$ I8. 


О0000000000000000000Руёћоп з.О00тар0000115000000 
00000 


00000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 DOUU 
0001400000000000000000000000000000 


ОИ ва 21, "722, 6:2) 
»»»X = iter(D) 

»»»next(x) 

igi 

>>>next(x) 


C 


D000000000000000000000000000D0D0DdDddfordddmap0000 
ОД00000014000000000000000000000 


»»»for key in D: 
print(key, D[key]) 


c n o 
N w P ° 


ПООООБООООООООО0ОРу the n 00000000000 


»»»for line in open('temp.txt'): 
print(line, end='') 

Tis but 

a flesh wound. 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUforUU000000000000000000000UUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
000000000__ кег_0ооообоОњкегоовоооооооооооооооо 
__next__QOU0000nextQQ0000000_getitem_ OOO00000000000 
UUUUUUUUUU 


ОДОДО00000000000000000000000б0гО0000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
О000000000000000000000000029000000000000000000000 


Python 3.000000 


UU000000000000000000000000000UUUPython 3.00000000 
О00000000000000000050008000000000000000000000000000 
О0000000000000Руёћоп 3.00000 


"000000000005 1,3,2 11005е+(Г1,3,21) 000000000004 (x) for 
x in 5 if РООЈПОПООООООЗе тооТог х іп S if Р(х))000#Х)00000 
00000 


‘0000000000000 E Key: val for(key,val)in zip(keys,vals)}0 
аіс (2ір(кеуѕ,маіѕ))000000000<х:#х)ғог x in items } 0000000 
dict((x,f(x))for x in Кете) ПИП 


ПППРу Поп 3.0Q000000000000000000000000Python 2.600 
000 


>>> [х * x for x in range(10)] # List comprehension: builds list 
(0, 1, 4, 9, 16, 25, 36, 49, 64, 81] # like list(generator expr) 


»»»(x * x for x in range(10)) # Generator expression: produces items 
«generator object at 0x009E7328» # Parens are often optional 
»»»(x * x for x in range(10)) # Set comprehension, new in 3.0 


(0, 1, 4, 81, 64, 9, 16, 49, 25, 36) fix у) isa set in 3.0 too 


>>>{x: x * x for x in range(10)} # Dictionary comprehension, new in 3.0 
(0: 0, 1: ју 25 4, 3% 9, 4: 16; 5: 25; 6: 36, 7: 49; 8: 64; 9: 81) 


UUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUDU 


>>>{x * x for x in range(10)} # Comprehension 

(0, 1, 4, 81, 64, 9, 16, 49, 25, 36} 

»»»set(x * x for x in range(10)) # Generator and type name 
(0, 1, 4, 81, 64, 9, 16, 49, 25, 36] 


>>>{x: x * x for x in range(10)} 

(0: 0, 12 4 2: 45 FE 9; 4: 16; 5% 25; 6: 36, 7: 49, 8: 64, 9: 81) 
»»»dict((x, x * x) for x in range(10)) 

to: бу 3: 1 2: 4, ЗЕ 9, 4% 16, 52 25, OF 36, 7: 49; 8: 64, 9: 81} 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
OOO 


»»»res = set() 

»»»for x in range(10): # Set comprehension equivalent 
res.add(x * x) 

»»»res 

(0, 1, 4, 81, 64, 9, 16, 49, 25, 36] 

»»res - () 

»»»for x in range(10): # Dict comprehension equivalent 
res[x] = x * x 

»»»res 

(6: 0; 42 1; 2: 45 3: 0y 22 16; 52 25; 6: 36; 72 49; 82 64; 9: 81) 


ОДООД000000000000000000000000000----000000000000 
ОДООООО0000000000000000000000 


»»»G = ((x, x * x) for x in range(10)) 
»»»next(G) 

(0, 0) 

»»»next(G) 


(1, 1) 


ОО0000000000000 


ОООО00000000000000000000000003600000000000----00 
[000000000000000000000000020000000 


»»»[x * x for x in range(10) if x X 2 == 0] # Lists are ordered 
[0, 4, 16, 36, 64] 
>>>{x * x for x іп range(10) if x % 2 == 0) # But sets are not 


(0, 16, 4, 64, 36) 
>>>{x: x Ж x for x in range(10) if x % 2 == 0) Neither are dict keys 
60: 0, № Ga, 22 4, 42 15, 6: 36) 


[00069 ]00000000000000000000000000000000000000000000 


>>> [х + y for x in [1, 2, 3] for y іп (4, 5, 61) Lists keep duplicates 
[5, 6, 7, 6, 7, 8, 7, 8, 9] 

»»»(x + y for x in [1, 2, 3] for y in [4, 5, 6]) # But sets do not 

(8, 9, 5, 6, 7} 

>>>{x: y for x in [1, 2, 3] for y in [4, 5, 6]} # Neither do dict keys 
{12 6, 22 6, 3% 6} 


ee II 
000000000000000000 


>>>{x + y for x in 'ab' for y in 'са') 
"ва", "аб", "ай; "bed 


>>>{x + y: (ord(x), ord(y)) for x in 'ab' for y in 'cd') 
ibd’: (98, 100), "ас": (97, 99), "ad"? (97, 100), "Бо": (98, 99)1 


>>>{k * 2 for k in ['spam', 'ham', 'sausage'] if k[0] == 's') 
('sausagesausage', ‘spamspam' } 


»»»(k.upper(): k * 2 for k in ['spam', 'ham', 'sausage'] if k[0] == 's') 
('SAUSAGE': 'sausagesausage', 'SPAM': 'spamspam'] 
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# File mytimer.py 


import time 
reps - 1000 
repslist - range(reps) 


def timer(func, *pargs, **kargs): 
start - time.clock() 
for i in repslist: 
ret - func(*pargs, **kargs) 
elapsed = time.clock() - start 
return (elapsed, ret) 
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# File timeseqs.py 


import sys, mytimer # Import timer function 
reps - 10000 
repslist - range(reps) # Hoist range out in 2.6 


def forLoop(): 
res - [] 
for x in repslist: 
res.append(abs(x)) 
return res 


def listComp(): 
return [abs(x) for x in repslist] 


def mapCall(): 
return list(map(abs, repslist)) # Use list in 3.0 only 


def genExpr(): 
return list(abs(x) for x in repslist) # list forces results 


def genFunc(): 
def gen(): 
for x in repslist: 
yield abs(x) 
return list(gen()) 


print(sys.version) 
for test in (forLoop, listComp, mapCall, genExpr, genFunc): 
elapsed, result - mytimer.timer(test) 
print ('-' Ж 33) 
print ('%-9s: %.5f => [%s...%s]' X 
(test. name , elapsed, result[0], result[-1])) 
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C:\misc>c:\python30\python timeseqs.py 


3.0.1 (r301:69561, Feb 13 2009, 20:04:18) [MSC v.1500 32 bit (Intel)] 


genFunc : 2.18696 -» [0...9999] 


000000000000000000000000000000000000000000000000 
UUU000U0U0U0U0UNstUU000000000000000000000000000000000UUD 
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return [abs(x) for x in range(size)] # 1.6 seconds 
return list(abs(x) for x in range(size)) # 2.2 seconds: differs internally 


DIDOnmnmpwindows ХРПРУ{Поп 2.50000000000000000—— 
UUU000U0U0U0Ufor0000000000000absUUUUUUUUUUUUUUUUUUUmap 


00000000000000000000000000000000 


2.5 (r25:51908, Sep 19 2006, 09:52:17) [MSC v.1310 32 bit (Intel)] 


forStatement -» 6.10899996758 
listComprehension -» 3.51499986649 
mapFunction -» 2.73399996758 


generatorExpression => 4.11600017548 
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# File timeseqs.py 


def forLoop(): 
res - [] 
for x in repslist: 
res.append(x + 10) 
return res 


def listComp(): 
return [x + 10 for x in repslist] 


def mapCall(): 
return list(map((lambda x: x + 10), repslist)) # list in 3.0 only 


def genExpr(): 
return list(x + 10 for x in repslist) # list in 2.6 + 3.0 


def genFunc(): 


def gen(): 
for x in repslist: 
yield x + 10 


return list(gen()) 
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C:\misc>c:\python30\python timeseqs.py 
3.0.1 (r301:69561, Feb 13 2009, 20:04:18) [MSC v.1500 32 bit (Intel)] 


ПОООООООБОРУ Вой 2.500000000000000000000000000000 
006 


2.5 (r25:51908, Sep 19 2006, 09:52:17) [MSC v.1310 32 bit (Intel)] 


forStatement => 5.25699996948 
listComprehension -» 2.68400001526 
mapFunction => 5.96900010109 


generatorExpression => 3.37400007248 
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# File mytimer.py (2.6 and 3.0) 


timer(spam, 1, 2, a-3, b-4, reps-1000) calls and times spam(1, 2, a-3) 
reps times, and returns total time for all runs, with final result; 


best(spam, 1, 2, a-3, b-4, reps-50) runs best-of-N timer to filter out 
any system load variation, and returns best time among reps tests 


import time, sys 


if sys.platform[:3] == 'win': 

timefunc = time.clock # Use time.clock on Windows 
else: 

timefunc = time.time # Better resolution on some Unix platforms 
def trace(*args): pass # Or: print args 


def timer(func, *pargs, **kargs): 
reps = kargs.pop(' reps', 1000) 7 Passed-in or default reps 
trace(func, pargs, kargs, reps) 
repslist - range( reps) # Hoist range out for 2.6 lists 
start - timefunc() 
for i in repslist: 
ret - func(*pargs, **kargs) 
elapsed - timefunc() - start 
return (elapsed, ret) 


def best(func, *pargs, **kargs): 


reps - kargs.pop(' reps', 50) 

best = 2 ** 32 

for i in range( reps): 
(time, ret) = timer(func, *pargs, reps-1, **kargs) 
if time « best: best - time 

return (best, ret) 
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# File timeseqs.py 
import sys, mytimer 
reps - 10000 
repslist - range(reps) 
def Ғотіоор(): ... 
def listComp(): ... 
def mapCall(): ... 
def genExpr(): ... 
def genFunc(): ... 
print(sys.version) 
for tester in (mytimer.timer, mytimer.best): 
print('«Xs»' % tester. name ) 
for test in (forLoop, listComp, mapCall, genExpr, genFunc): 
elapsed, result - tester(test) 
print ('-' * 35) 


print ('X-9s: %.5f => [%s...%s]' % 
(test. name , elapsed, result[0], result[-1])) 


UPython 3.000000000000000000000000040000400000000 
О00000000----ОО0000000000000000000000000000000000000 
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C:\misc>c:\python30\python timeseqs.py 
3.0.1 (r301:69561, Feb 13 2009, 20:04:18) [MSC v.1500 32 bit (Intel)] 
«timer» 


mapCall : 3.16556 => [10...10009] 


genFunc : 1.95072 => [10...10009] 
«best» 


genFunc : 0.00165 => [10...10009] 
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# File mytimer.py (3.X only) 


Use 3.0 keyword-only default arguments, instead of ** and dict pops. 
No need to hoist range() out of test in 3.0: a generator, not a list 


import time, sys 
trace = lambda *args: None # or print 
timefunc - time.clock if sys.platform -- 'win32' else time.time 


def timer(func, *pargs, _reps=1000, **kargs): 
trace(func, pargs, kargs, reps) 
start - timefunc() 
for i in range( reps): 
ret - func(*pargs, **kargs) 
elapsed - timefunc() - start 
return (elapsed, ret) 


def best(func, *pargs, reps-50, **kargs): 
best = 2 ** 32 
for i in range( reps): 


(time, ret) = timer(func, *pargs, терѕ=1, **kargs) 
if time « best: best - time 
return (best, ret) 
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0000 


C:\misc>c:\python30\python timeseqs.py 
...5ате results as before... 
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C:\misc>c:\python30\python 
»»»from mytimer import timer, best 
>>> 


»»»def power(X, Y): return X ** Y # Test function 

»»»timer(power, 2, 32) # Total time, last result 

(0.002625403507987747, 4294967296) 

»»»timer(power, 2, 32, _reps=1000000) # Override defult reps 
(1.1822605247314932, 4294967296) 

>>>timer(power, 2, 100000)[0] # 2 ** 100,000 tot time @1,000 reps 

2 .2496919999608878 

>>>best(power, 2, 32) # Best time, last result 

(5.58730229727189e-06, 4294967296) 

>>>best(power, 2, 100000)[0] # 2 ** 100,000 best time 

0.0019937589833460834 

>>>best(power, 2, 100000, _reps=500)[0] # Override default reps 


0.0019845399345541637 
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»»»timer(power, 2, 1000000, _reps=1)[0] # 2 ** 1,000,000: total time 
0.088112804839710179 

»»»timer(power, 2, 1000000, _reps=10)[0] 

0.40922470593329763 


»»»best(power, 2, 1000000, _reps=1)[0] # 2 # 1,000,000: best time 
0.086550036387279761 

»»»best(power, 2, 1000000, _reps=10)[0] # 10 is sometimes as good as 50 
0.029616752967200455 

»»»best(power, 2, 1000000, _reps=50)[0] # Best resolution 


0.029486918030102061 
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UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOUU 


print('«Xs»' % tester. name ) # From expression 
print('«(0]»'.format(tester. name )) # To method call 


print ('%-9s: %.5f => [%s...%s]' Ж 
(test. name , elapsed, result[0], result[-1])) 


print('{0:<9}: {1:.5f} => [(2)...(3)] ' .format( 
test. name , elapsed, result[0], result[-1])) 
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>>>X = 99 

>>>def selector(): # X used but not assigned 
print(X) # X found in global scope 

»»»selector() 


99 


0000000%00000000%0000000000000000000000000000 


»»»def selector(): 

print(X) # Does not yet exist! 

X - 88 # X classified as a local name (everywhere) 
vd # Can also happen for "import X", "def X"... 
»»»selector() 
...error text omitted... 
UnboundLocalError: local variable 'X' referenced before assignment 
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»»»def selector(): 
global X # Force X to be global (everywhere) 
print(X) 
X - 88 


»»»selector() 
99 


000000000000000000000000%00000000000000000000 
00000000000000000000000000000000000000000000000000 
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»»»X = 99 
»»»def selector(): 
import _ main _ # Import enclosing module 
print( main .X) # Qualify to get to global version of name 
X - 88 # Unqualified X classified as local 
print(X) # Prints local version of name 
>>>selector() 
99 
88 
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»»»def saver(x=[]): # Saves away a list object 
x.append(1) # Changes same object each time! 
print(x) 

»»»saver([2]) # Default not used 

[2, 1] 

»»»saver() # Default used 

[1] 

»»»saver() # Grows on each call! 

(+, 1] 

»»»saver() 

[1, 1, 1] 
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»»»def saver(x-None): 


if x is None: # No argument passed? 

x s [] # Run code to make a new list 
x.append(1) # Changes new list object 
print(x) 

»»»saver([2]) 

[2, 1] 

»»»saver() # Doesn't grow here 
[1] 

»»»saver() 


[1] 
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»»»def saver(): 
saver.x.append(1) 
print(saver.x) 


»»»saver.x - [] 
»»»saver() 


[1] 
»»»saver() 
[1, 1] 
»»»saver() 
[1, 1, 1] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
000000 


UUreturnUUUUU 


ОРуСпОПООООгеєиго )ОДуїета б ОДОД00000000000000000000 
ОДООООО00000000000000000000000000000000000000000 
returnUUUUUUUUUUNoneDDU 


»»»def proc(x): 
print(x) # No return is a None return 


»»»X = proc('testing 123...') 
testing 123... 

»»»print(x) 

None 
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>>>list = (1, 2, 3] 

>>>list = list.append(4) f append is a "procedure" 
>>>print(list) # append changes list in-place 
None 
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def +1(а, b): print(a, b) # Normal args 

def f2(a, *b): print(a, b) # Positional varargs 

def f3(a, **b): print(a, b) # Keyword varargs 

def f4(a, *b, **c): print(a, b, c) # Mixed modes 

def f5(a, b=2, c=3): print(a, b, c) # Defaults 

def f6(a, b=2, *c): print(a, b, c) # Defaults and positional varargs 
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)»»H(1,. 2) 
>>>f1(b=2, a-1) 


»»»f2(1, 2, 3) 
»»»f3(1, x22, y=3) 
»»»f4(1, 2, 3, х=2, y=3) 


»»»f5(1) 
»»»f5(1, 4) 


»»»f6(1) 
»»»f6(1, 3, 4) 
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x = y Jr 2 # For some y > 1 
while x > 1: 
if y % x == O: # Remainder 
print(y, 'has factor', x) 
break # Skip else 
X -= 1 
else: # Normal exit 


print(y, ‘is prime’) 
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13 is prime 

13.0 is prime 

15 has factor 5 
15.0 has factor 5.0 
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import 
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from 
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imp.reload 
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009008 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ПООБОСОООСОООО0ОРУ оп" 0000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000 


ООДОЗОДОО00000000000000000000000РУСПОПООООООООО 
О00000Руєһпопро0000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00 


UUUUUUUUU 


UUUUUPythonUUuUUUUUUUUUUUUU0000000000000000000DD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


000000000000000000000“000”000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
OOL 


ПООБООРУ then n pai bad a db dd IPython[ 00000 
00 


Python(]LLIL] 


ПООБОСООООО0Ру then III III III 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0020000000000000000 


0000000000РуУН ой 0000000000000000000000000000000 
ОО000000000000000000000000Руєһопроо0000000000000000 


00000000 


ПООООООРУ Поп ПОООООПООРУ оп 0 0000000000000000 
QO000000000000000000000000Python0000000000 


ПРУуСПоПОДООООООООО0О000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUU00000000000000000000000U0UUUUUUUUUUUUPython 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


00000 


000000000002.1-100000000000РУСРОПОДОООДА.рудб.руп 
с.руПОаооо00000000000000000000000000000000000000 
о.руПс.руб00000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 

















П 21-1  РУЕпопПОООДОДООО000О0000000000000000000000000 
О00000000000000000000000000000Руһопб00000000000000 
О000000000000000Руєпопро00000000000000000 


00002 1-1000060.ру00000005ратоо00000000000000004000 
000006.ру0000РућопПаеғО000000000000000000000000000 
00000000000 


def spam(text): 
print(text, 'spam') 


UUU0Ua.pyUUUUspamUUUUUUUU0Ua.pyUUUUUUUUUUUU 
Ру{Поп ПП 


import b 
b.spam('gumby') 


ПООООРУу {оп ImportUUU000a.pyUUUU0Ub.pyDUUUUUUUUUODD 
ОДОД0000000000000700006. руДОООО00000000000000060000 
00000" Dim port] an dnm fre m DO mn dg dp p] pd DULCI 


UPythonUUuuUUUUUUUUUUUUUUUUUU00000000000000000000 
000000000000000000000000000000000000000000000000 
О000000000000000000000000000000000000ітрог000 
importQQU00000000000000 00000000 


a.pyUUUUUUUUU0U0Ub0000UUUspamb0UUUUUU000UUb.spam 
ОДО"Д000006000005раптб00"000000000000000000000000000 
О00000Сдчпгобу ЗОО00000000000000000а.руд"дитбу зрат"П 
00000000000 


UPythonUUuUuUuUUUobject'attribputeUUUUUUUUUUUUUUUUUUUDUD 
0007 .7ОО00000000000000000000000000000000000000000000 
0000000006 


UUU00UPythonUUuUuUUUUUUUUUUUU0U0000000000000000a.py 
00006.рРУПППОПООО06-рУ00000<-ру0000000000000000000 
о000000000000аб0060000000с0с00000000000 


О00000000000000000000000000230000000Руһпоп00000 
0000000000000000000000000000000000000000000009000 
2 1- 10000000000006. зрагарроооооооооооооооооооооооооо 
D000000000000000000b.py0 


00006 


0002 1-1000000000000000РУСПпОПОООООООООООДООГОД 
00 


РуУЄпоПООООООООДОДОДОВООООО000000020000000000000 
О00000000000000000000000000000000001пёегпе 0060100 
О00000000РућопО00000000000000000000Руєһопр0000000 
О050000000000000000000000000000000000000000Руєһопр00 
О080500000000000000000000000000000000000000000Руєһопр 
UUUU00000000PythonUUUUUU00000WindowsUDUIDLED Python 
start"U00U00U00UUhttp:/www.python.orgUUUUDD 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
0U0000PythonUUUUU0000000UProgramming Python[I[I II ITL 
UUUU0000000000000HTMLUUUUUUUUPythonUUUUUUUU 


птрог 100 
О0000000000000000000000000000000000000Руһопо00 
О00000000000000000000000000000000000 


DOCOEDOOUDPythen nnb aem s*includer 01000000 
0000Руйоп0000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUU 


1.0000000 
2.ПО000000000 
З ОД0О00000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О0Руєћопр0000000000005у5.тоаиеѕ000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUU 


1.00 


ПППРуФолППП ПІ порогі ОДОДОО00000000000000ітпрогії) 
ПООБОСОООООа - py] bd im port bUUUUimport 
ci\dir1\b.pyDOD00000000000000000000000000Python000000 
ОДОО0000і пором орброб00003 У О000000000і прог 000000000 
0000000000000000 


(1. ]OU00importQQ000000000 0000000000000 2300000000008 
ітрог ОО000000000000000000000000000000000000000000 
О0000000000000000000000000000000000000000ітрогб000 
ООО00000000000000000000000000000000000000000000020 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


2.000000 


D000000000000gimportQ0000000000000000Python000000 
000000000002000000000 


Python0UU0000000000000000UUUUUUUUUUUUUUUUUU000D00 
UUUUUUUUUUUUUUUUUUUUUUUUUUUU.pycUUUUUUUUUU.pyUUUUDU 
UU0000000UUU0000000UUUU0UPythonDOUUUUUU0000UUUUU00DD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU.pycUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUU.pycUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
0.русФО000000000000024000000 пате 0000 main OULU 


3.00 


ImportUU00000000000000000U0UUUUUUUUUUUUUUUU000D00 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0ооооорооае оооооооооооооооооооооовооооооооооооооо 
UUUUUUUUUUUUUUUDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
[00000000000000000000000000000000000000000рги" 0000000000000 
04е7100000000000000000 


[00000000007 рогебборОДОбОД00000000000000000000 
Руєпопо00000000000000000000000000000000000000000000 
оооооооооооооо na ad add ad das a as aa a d ds nda a d aa dad a] ada 
UUUU00U0UreloadUUUUUUUUUUUUUUUUUUUU000D00 


LIOUUU00000PythonUUUUUUUUU000000sys.modulesUUUUUDUDD 
О0000000000000000000000000000000005у5000 
115 (5у5.тоаиеѕ.кеуѕ())000000000000000002400 


000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
000000000000000РуУ ой III III III II 
000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUU0000000000000000000000000000UUUUUUUUUPythonDDODD 
UUUU00000000000000000000000000000UU0UUUUUUUUUUPython 
000000 


1.0000000 

2.РІ ТНОМРАТНОДООООДООО0ОСО 
3. 00000000 
4.П0.рЕПОДООООДОБО00000 


О0000000000000005уѕ.раєћо00000000000000000000000 
ОО00000000000000000000Рупопроо00000000000000000000 
О05000000000000000000000000000Рупопр000000000 


ПП 


Python0UU0U000000000000000UUUUUUUUUUUUUUUUUU000D00 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


РУТНОМРАТНОП 


О00Руєһпопо00000000000000000РҮТНОМРАТНВО0000000 
ПООБОСООБОООРУТНОМРАТНОПОПОРУ ой 1000000000000000 
О080800000000000000000000000000000Руёһпопро00000000000 
UUUUU 


UUPythonUuuUUUUUUUUUUUUUUU0000000000000000000DD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
РҮТНОМРАТНЦОП000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUUUU 


UUUPythonUUuUuUuUUUUUUUUUUUUU0000000000000000000DD 
UUUUFPYTHONFATIHUUUUUUUUUUUUUUUUUODUU 


„ФЕЋОООО 


UUUPythonUUuUuUuUUUUUUUUUUUUU0000000000000000000DD 
О.рєпОООО000000000000000000000000000000000000000000 
ОДООО0000000000000ПРУТНОМРАТНОДОООООООО 


ОО000000000000000000000000000000000РҮТНОМРАТНр 
О0000000000000000000%іпаомѕРуһоп 3.000000 
пусопй9.рЕЙПОПОПОПРУ оп nnam bmc Pythen 39 nnt i lE 
0000$Кераскадез ППППОСАРу{ПопЗ 0\ИБ\5Кераскаде$ПППОПП 
О0000000009піхдроррдр00000Оцч5гЛосаї/іб/рукпопз.0/5іїе- 
packagesr[]/usr/local/lib/site-python[][] 


D000000000Python00000000000000000000000000000000 
О0Руєћопро00000000000000000000000000000000000000000 
о00000ѕһе!ооо00000000000000000000000000000000000 
shell III III II! 


ООООД000000000000000000РУкпопДОООДО0ОО000000000 
D000000000000Python0000000000000000000000000000D0000 
РУТНОМРАТНОДОД.рЕВООДОООООООДОДОООДООО00000000000000 
О000000Руёһопѕіе-раскаеѕ000000000000000000000000 
ОООРУЄпопаїб си в ОООДОДООО0000000 


UUUUUU 


UUUUUUUUUU0UUUUUPYTHONFATHUUUUUOUUUUUUUUUUUUUDD 
UUUU00000000000000000000000000UUUUUUUUWindowsUUUDUU 
ОО000000000000РҮТНОМРАТНОП0000000000: 


c:\pycode\utilities;d:\pycode\package1 


ОДОДОДОДОДОСАРуєпопзОхруаї 5. pthQ 000000000000: 


c:\pycode\utilities 
d:\pycode\package1 


ОДООДО00000000000000000000000000000000000000А00 
РУТНОМРАТНО.рЕРОООООООДОДОО0000000000 


UUUUUUU 


UUU00000000000000000000000000UUUUUUUUUUUPythonDb 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDO 


UUUPythonUUuUuUUUUUUUUUUUUU0U000000000000000D00DD 
РҮТНОМРАТНЦОПО00000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
(00000000000000003000000000000°' 


ПООБОРУ Во" n]p ad bd d Isys.path[ rn p d DULCI 


11100023 00Рућоп 3.000000000000000“.”0000000 
from.import stringQQ0000fromQOQ0000000000000Python 3.0 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDDU 


Sys.path[][] 


ОООО000000000000000000000000005у5.раєпОБОДОДО000 
О5у5ПраєпОДДООООО00000ОРУЄпОПОООООООДООООООДООРУЄЛОпО 
ПППППППППППППРу о" 000000000000000000 


0005уѕ.раєћ00000000Руопо000000000000000000000 
ОООД0О0000000000000000РУТНОМРАТНОДОДООДО0О0.рЕВОДООО 
D0000000000000000Python000000000000000000000000000 


Python0UU00000000000000UUUUUUUUUUUUUUUUUUUUUUUDUDUDUD 
UUU0000000000000000000000000000000000UUUUWindowsb 
Python 3.ОДООООООООРУТНОМРАТНЦООС Аиег$ 000 
Сл\иѕегѕ\тагк000С\РуһопзО\тураїћ.руро0000000000000000 
00000000000000000000000000000000 


»»»import sys 

>>>sys.path 

['', ‘'C:\\users', 'C:\\Windows\\system32\\python30.zip', ‘c:\\Python30\\DLLs', 
"c:\\Python30\\lib', ‘c:\\Python30\\lib\\plat-win', 'c:\\Python30', 
"C:\\Users\\Mark', 'c:\\Python30\\lib\\site-packages' ] 


000000000000000000000000000000000000000000000000 
UU00000Usys.pathUUUUU00000000000000000000000000000U0UD 
ОООООРУТНОМРАТНО. pthOO 0000000000000" 0 


[110000000000000$у9$.рай000000000000000000000 
О"пороау"ВООО00000000000000000000000"породу"ВОО00000 
РҮТНОМРАТНПОО000000ітрог00000000005уѕ.раїћо000000 
000000000000зуз.раїб.аррепа(аїгпате 0000 


000000 


О000000000000.ру00000ітрог000000Руёһопо0000000 
О00000000000000000ітроге bririnimport rini iii 


О00006. руб 
"00006. рус 
'00600000002 300000 


“ПОО0000000С0С+ +000000000000000000пихд0.ѕор0 
Cygwin[]Windows[]b.dll[]b.pyd[][] 


0CO0000000000000000000Python0 


"СТРОООДОДОООО000000 


"90000000бгог2епрор000 


Гшамарддуу попОдоОРуУОПОД 


 МЕТОПОООкопРуУћоп ООРУ О ПО 


СПООјућопрооооооооооооовоооовооовооовоооооооооо 
UUUU00000000000000000000000U0UUUUUUUUUUUUUUUimport b 
DOOEDObDO| m ad p gb dab. аскеооооооовооооооооо 
Python0U00000C000000000000000U0UUCOUUUUUPythonDDDOODD 
UUUUUUUUUUUUUUUUUU 


0000000006.рубе.зодРућопрроооо0005у5з. раелррооооО 
ОДОДОО000000000000000000000000000000006.рубб.5о0000 
О0500000000000Руёпопб00000000000000000000000000000 
О05000000РуєпопроО0000000000000000000000000000000000 
ПОООООО000000000 


UUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
PythonUimportUUUUUUUUUUU0U0000000000000UImport hook000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDO 


UUUUPythonUUUuUUUUUUUUUUZIPUUUUDUUUUUUUUUUUUUUU.zip 
ОДОДОО000000000000000000000000РУСРОПООООООО0000 
. import ПОООООО000000000ітрог 000000000 


РуЄпопПДООО0000000.рУуОООООООО00000000-00ПРУЄПОПОЇ 
0000000000000000. py en n m S ven n pm pam an] 
РѕусоПОО000200000000000000 


JUDDDDDdistutils 


UUU000000000000000000000000000UUUUPythonDDDOOODD 
UUUU0000000distutilsUUUUUUUUUUUUUUUUUUUUUU0U00000 


0UUdistutilsUUU00000Usetup.pyUUUU0000UUUUU0U0000UUUD0 
UUUU00UdistutilsUUDUDUDUUUUUUUUUUUUUUUUUUUUUUUUUUPython 
UUUU0U0UULibsite-packagesUUUUUUUUPythonDUDUUUUUUUUUUUUUU 


LiDandistutils ППОПОООВОПООРУ ой 0000000000000000 
ОДООД000000000000000000000С00000000000000000000000 
Печоѕ000000000000Рупопо0000000000 


0000 


ОДОДО0000000000000000000000000і m pert 0000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
РУТНОМРАТНОООООООО 


ОДОД000000і п рогебОоДО00РУЄВОПООООООООДООДООО000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ImportUUU000000000000000U0UUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


0000 


1.000000000000000000 

2 ППОООООРУТНОМРАТНООООО 

З ОД0О00000000000000 
4.ППРупопо00000000ітрог 00000000 


5 ОДОО00000000000000000 


0000 


1.000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


2 ОДООРУТНОМРАТНОДООДООООДОООПОДООДО0000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUU 


3.UUUU000UUUUUUUUUUUUUUUUUUOUUUUUUUUUUUUU 
РУТНОМРАТНОДООООООООО0О00О000000000000.РЕОО00000000 
ПООБООООБОООРУТНОМРАТНО.РЕВОПП 


4..РуќћопрО00000000.ру00000000.рус00СОО0000000пих 
О.ѕо00000%іпаомѕ.а!0.руаоо000000000000000000000000 
000000000041РО0000РуЁһоп ЈуећопП јама гопРућоп.МЕТ 
ОООДО0000000000С000000000000000000000 


5 ОДООД0000000000000000000000000000000000000000 
О0500000000000000000000ае#саѕѕ000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
00000000001700000000 


0220 010000000 


UUU000000000000000000000000000UUUUUUUPythonDDODD 
UUUU00000000000000PythonD00000000000000000000UPython 
UU000000UUUU0000000UUUUUPythonDOOUUUUUU0000UUUUU00DD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


00000 


000000000000000000Python00000000000000".py"00000 
D000000000000000000Python00000000000000000000000D0000 
UUUUUUUUUUUUUUUUUUUUUUUU 


UUUU00000module1.py0U00000000defDUUUUUUUUUUU0U000D00 
ОООДО00000000000ргіпеегоорбороробороборОбО0 


def printer(x): # Module attribute 
print(x) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUU.pyUUUUUUUUUUUUUUUUUUUUUU.pyUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ПОООООРУ ой nmi pnm pm: py dam nd d 2 1000000000 
UUU0U0000000000000ifpyDUUUU00000000000000UifDOU00000000 
importif ООООООООООООООООООО000000000000000000000000 
01 100000000000000000000000000000000000000000000000 
UUUUUUUUU 


ПППППИПИППРУ "пол 00000000000000000000000000000 
ПО0000000.рУО0000000000000000МО0000000000000000000 
[ILI LIdirectory[MM.[]Jextension[][] 


ОО0000000000000000С0С+ +00амаПРуєћоп0000уёһоп 
О0500000000000000РуєһопроО00000000000000000Руһопр000 
D000000000000000Python00000000000000000DPython0000000 
О0000000000ітрогОООО00000000000000000000000000000 
О0000РуєћопрО00000000000000000Ргодгаттіпо Python000 
000000 


О0000 


ОДО0000імп рог гоп ДОООООООООО0О0О000000000000000 
О0000000000000000000000000000000ітрог 00000000000 
00000000000000from00000000000000000000 


0UU0000000000000000000000000000UUUUUUUUUmodule1.py 
О000ргіпеегороробОО0000000 


import[][] 


UU000000000module100000000000000000000000000U0UDU 
UUUUUUUUUUUUUUUUUUDU 


»»»import тоди1е1 # Get module as a whole 
»»»modulei.printer('Hello world!') # Qualify to get names 
Hello world! 


OO im port Q000 000000000000 00000000 pa Od III I! 


module1.printer[][] 


from| |[ ] 


UUfromUUU000000000000000000000000UUUUUUUUUUUUUUD 
О000000000ргіпёег00 


»»»from modulei import printer # Copy out one variable 
»»»printer('Hello world!') # No need to qualify name 
Hello world! 


UU000000000000000fromDO0000000000UUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UU0000000000Ufrom0000000000UImportUU000000000000 
ОДООООО000000000000000000000000000 


from*[][] 


0UU00000000000Ufrom00000000*0UUUUUUUUUUUUUUUUUUUDUD 
О0000000000000000000000ргіпёегуо000000000 


»»»from modulei import * # Copy out all variables 
»»»printer('Hello world!') 
Hello world! 


ООО00000іппрогібгопА ОДОООО0000000йгогоООДО0000000 
ОДООООД000000000000000000000000000000000000000000000 
00000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000000000 


UUUUPython З.О00000000#от...*О0000000000000000000 
ППППППППРУу Поп 2.60000000000000000000000000000000000 
ППППППППППППППППРУ the n 000000000000000 


000000 


[000000000000000000000“0000000000000?”0000000000 
000000000000000000000000000000000000000000000000000 
0000000 


ПОООООО и pert 1f re m ДОООООООООО000О000000000000000 
UU000000000000PythonUUUUU00000000000000000000000U0UU 
0000000 


000000000000000000000000000000000000000000000000 
0000$ р!е.руП 


print('hello') 
spam - 1 # Initialize variable 


OOO ри" =00000000000000000$рап 00000000 


% python 

»»»import simple # First import: loads and runs file's code 
hello 

»»»simple.spam # Assignment makes an attribute 

1 


UU000000000000000000000000Python000000000000000 
UUUUUUUspamUUUUUUUUDU 


»»»simple.spam = 2 # Change attribute in module 

»»»import simple # Just fetches already loaded module 
>>>simple.spam # Code wasn't rerun: attribute unchanged 
2 


О000000000000000000000000000000000000000000000 
геіоаап000000 


import{fromQQ000 


009ет0итрог from 000000000000 00000000 0000000 
о0000000аеғо0000000000Руєћоп0000000000000000000000 
О0000000000000000ітрог оғ о000000000000000ае#00 
ітрогёготО000000000 


ЧппрогрОО0000000000000 
.from[ p gang aa aan par 


0ООоооооооооооовоооооооооооООООгогароооооооооооо 
0000000000000000000000000000000000000000000000000 
UUU00000000000000000000000000000000Usmall.pyb 


X= 1 

y [1, 2] 

% python 

»»»from small import x, y # Copy two names out 

>>>Х = 42 # Changes local x only 

»»y[o] = 42 # Changes shared mutable in-place 


000х0000000000000У0000000000У000000000000000000 
0000000000000000000000000 


»»»import small # Get module name (from doesn't) 


»»»small.x # Small's x is not my x 

1 

»»»small.y # But we share a changed mutable 
[42, 2] 


[00000000000000000000000018-1000000000000000“00 
0707007007"00000707000"00000000000000000000000000000 
ПППППППППРУ о" 0000000000000 


UUUUUUUUU 


UUUUUUUUUUUUUUOUUUUxUUUUUUUUUUUUUUUUUUxOUUUUUUUUUD 
хот 0000000000000000000000000000000000000000000 
[]limport[] 


% python 

»»»from small import x, y # Copy two names out 

>>>Х = 42 # Changes my x only 
>>>import small # Get module name 
>>>small.x = 42 # Changes x in other module 


О00000017000000000000000000000000000000000000000 
О00000000000000000000000000000000000уго1000000000000 
UUUUUUUUUUUUUUU 


import[]from[JLLIL] 


D0000000000000000fromDDgDgimportD00000small0000000 
#ғотО0000000000000000000000000000000000000000000000 
[]Lfro mL 


from module import пате1, name2 # Copy these two names out (only) 


ОДО000000000 
import module # Fetch the module object 
name1 = module.name1 # Copy names out by assignment 
name2 = module.name2 
del module # Get rid of the module name 


О0000000000#гото00000000000000000000000000000000 
О0000000000000000000000000000000#готғ*О0000#гот 
module ігпрогіОООО0000000000000000000000000000000000 
000000000 


000 оп? Db ap bd d D n fre п700000000000000000 
00000000000000000000000000000000000000000000000000 
UU0000UPythonUUUUUUUUUUUUU000000000000 


fromQ000000 


ОО тога ДОДОДО000000000Опоацміе, папледдОпатеррдрор00 
ОДООООРУЄРОПООДОДОДОООІ прог )ДОйгоп ОДООООДОД0000000 
+1017 ООДОООО0О00000000000000000000000000000000000000 
ООООО00000000000000000000000000000000000000Ткіпег 
GUIQOO 


fromDUUUUUUUUUUUUUUUUUUUU0U0000000000000fromD00000 
О000000000000000000000000000000000ітрог 000000000 
ОООД00000000000000000поацтіе аєстдрбО0000000асе 00000 
[00000000401 ОООООООО00000000000000000000000000000 
О000000000000000#от module import х,у,200 


UUU00UreloadUUU0UUUUfromDbUUUUUUUUUUUUUUUUUUUUUUDUD 
QOD000000from module Import*UUUUUUU00000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUfrom*0U00000000000000000000UUUUUUUUUUUUUUUUUUUUD 
О000000070000"000000000000024000 


ОДОО0000000000000000000000іппрогідд00йгопа ПО from 
О00000000000000000000000000000#от*000000000000000 


ОПОООООО от Tn] db infr ттроооооооооооооооооооооо 
0000000000000000000000 


ОДОДітрогі 


ОООО00000000000000000000000000000іппрогедр0000000 
fromOUU00000000000000000000 


# M.py 


def func(): 
...do something... 


# N.py 


def func(): 
...do something else... 


UU0000000000000000000fromD0000000UUUUUUUUUUUUUUD 
0000 


# O.py 
from M import func 


from N import func # This overwites the one we got from M 
func() # Calls N.func only 


[0000000 pert rp npa bn ga an dg a pa add p a pd dd 


# O.py 


import M, N # Get the whole modules, not their names 
M.func() # We can call both names now 
N.func() # The module names make them unique 


ОООО0000000000000000000000000іпп pert 000000000 


UUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДОДООРУСПОПОООООООООООООООООО000О000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
000 


0000008 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000000000000 


ОДОО000000М.рудбородро0х =1000000000000Х000М000000 
ОДД000М .ХОДОООДООД00000ХОМ..рудоооорбп0о00000000000000 
ОДОООО000000000000000000 


“"ПООООО00000000000000000000000000000Руєһпопро0000 
00000000000000000000000000000000 


00000000000000000000000000defUciassUUUU00000000 
DUU0=0UdefUUUUUUUUUUUUUUUUUUUU000000000000 


‘OOOUO0000000__dict_ dirt М)000000000000000000000000 
000000000000 91 __000000000009и00009 0000000 
. dict _ПОООООООООООООООО00000000000000000000000000 


"ПОО00000000000000000000000017000000000000000000 
ПООО00000/00000000000000000000000000000000000017000 
ПЕЕСВООП00000001Е0000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
module2.py[] 


print('starting to load...') 
import sys 


name = 42 
def func(): pass 
class klass: pass 


print('done loading. ') 


[0000000000000000000000Руой00000000000000000000 
00000000000000000000000000000000000000000009000 


рип 1000000000 


»»»import module2 
starting to load... 
done loading. 


UU00000000000000000000000ImportUUU00000000000000 
UUUUUUUUUUUUUUUUUUUUUUUD 


»»»module2.sys 
«module 'sys' (built-in)» 


»»»module2.name 


42 


»»»module2.func 
«function func at 0x026D3BB8» 


»»»module2.klass 
«class 'module2.klass'» 


UUUsysUnameUfuncDUUkiassUUUUUUUUUUUUUU00000000000 
О000000000000000000$у5П00ітрогООО00000000000000000 
00000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU00000_dict_0000000000000000UPython 3.000000000list0 


00----ОД00000000 


»»»list(module2. dict  .keys()) 
['name', ' builtins ', ' file ', ' package ", 'sys', 'klass', 'func', 
' name ', " doc "| 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU00UPythonUUuUuUUUUUUUUUUUUUUU0U_fle_00U00000000000 
- пате ДОДО000000000.рур000000000 


UUUUUUUU 


ОДОД00000000000000000000000000побіоп of name 
qualification[ |] Python THEOLOGI bject.attribute[] 
[]HLobject[]attribute[T ПП 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
гпоаие2.ѕуѕ$0ППтоаише21005Уѕ$П000000000000000000010 
І аррепапддр00000Оаррепарро000 


00000000000017000000000000000000000000——000000 
О0500000000000000000000000000Руєһпопро000000000000 
ГЕСВОПООООО00000000000000000 


0000 

ХПООО0000000000х000.Е6ВП000 

0000 
Х.ҮПОО0000000Х0000000Х00000Ұ0000000000 


000000 


Х.Ү.20000000Х000000Ұ0000000Х.Ү0002П0 


000 


000000000000000000000<000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
ПООООБОСОООРУ ой 000000 


000008 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUU 


О000000000000000000тода.рубооооо000500000х000000 
ОО0000Х0000 


Х = 88 # My X: global то this file only 
def f(): 
global X # Change this file's X 


X = 99 # Cannot see names in other modules 


00000тоар.рубоооо0000х0000000000000000 


Х = 11 # My X: global to this file only 
import moda # Gain access to names in moda 
moda.f() # Sets moda.X, not this file's X 


print(X, moda.X) 


UUU0moda.fOUmodaUUxD000modbUUxUmoda.fUUUUUDOOODO 
00000000000000000000000 


% python modb.py 
11 99 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUU 


UOUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


0UU0000000000000000PythonUUUU00000000000000000000 
ООС0000000000000000000' 0 


[1 10000000000000000000000000000000000000000000000000 
00000000000000000000000000 


000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОООД00000000000000000000000000000000поа3.рубо000000 
00000000000 


Х = 3 


0007л092.руППОПОПОХО 0 тоа 300000000000 00000000 


X22 

import mod3 

print(X, end-' ') # My global X 
print(mod3.X) # mod3's X 


mod1.pyQ0000000X00000moed2Q0000000000000000 


X м. 1 

import mod2 

print(X, end=' ') # My global X 
print(mod2.X, end-' ') # mod2's X 


print(mod2.mod3.X) # Nested mod3's X 


00000000 о9100ило92[10000000000000000000 
тод2.поаз.ХОДО0000000000000поа2))000плоаз) дОДОплоаї 
О000000000Х0000000000000000 


% python modi.py 


p 
3 
1.23 

D000000000000000mod30000mod20000000mod20000 
mod 1 ООООО0000000000000000000000000000000000000000 
00000000 тої 00 пог обб0б00000000000000000000000000 
О00000000ітрог др000000 тоа2. под ХОДДОДОПРУЄВОПОО 


ОДООО000000000000000000 


ПППтосві ППітроге тоа2000тоа2.тоаз.хо000000 
import mod2.mod300000000000000000000000000000000000 
ООООООДОДОДООО00000000000000000000 


UUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU0UPythonUuuuUuUUUUreloadU0000000000000000UreloadUDUU 
00000000000 


'ПООООООО рог отрооооооооооооооооооооооооооо 
00 


"ОДОДОД0000000000000000000000000000 


‘reload IE ОДОДООДО00000000000000000000000000000000 
00000000000 


UU000000000000UreloadUUUUUUUUUUU00000000000000000 
UreloadUU0000000UUUUUUUUUUUUUUUUUUUUUUU000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUPythonUUuUuUUUUUUUUUUUUUUUUUUCUUUUUUUUUUUUOO000 
0000000000000000000000000000000000000000000000000 
0000000геїоаа ППООППРУ ой 00000060000000000000000000 
UUUUUUUUUUUUDU 


UU000000000UPython 2.6UUreloadU0000000000UPython 
3.0000000UUImp0U0000U 一 一 UPython 3.0Q00imp.reload ПП 
О00000000ітрог00#гото0000000000Руһоп 3.000000 
Python 2.6000000000000000000000000000——Руоп 2.600 
ImpUUUU000reloadUUUUUUUU0UUPython 3.00000000000000000 
00 


гејоаа ПП 


[]import[]from[]DUtt 

reload[]PythonD 000000000000 

"УДгетоаа nnb ppp anb 
Teload[]Python 3.О00000000000000000 


UUreloadUUUUUUUUUUUUUUUUUUUUUUUU0000000000000000 
UU000000000000000000000000000ImportUUUreloadUUUUUUUD 
UUreloadUUU000UImportUUUU0000UUUU00 


import module # Initial import 
...use module.attributes... 
# Now, go change the module file 


from imp import reload # Get reload itself (in 3.0) 
reload(module) # Get updated exports 
...use module.attributes... 


ОООО000000000000000000000000000000000геїоаа00 
РУЄпопПДОООДОООО00000000000000000гетоаа 00000000000 
ППгеюоаа 0000000000000 гетога рДоробородорородродрородо0 
О000000000000гетоаа 0000000000 


reloadUU00UUUUUUUUUUUUUUUUUUUUUUUUU0000000000000 
UUUUUUUUUUUUUUU 


00000000000000000000000U000defUUU0U000000000000 
0000000000000000 


00000000UImportUUUUUUUUU0000UImportUUUUUUUUUUDUDUD 
00000000000000000000000000 


'ПОООООООО “ога 0000000000007 ООО0000000000000 
000000000000000000000000 


гејоаа ПП 


UU0000000UreloadUUUUUUUUUUUUUUUU0U0000000000000000 
UU000UPythonUUUUUUUUUUUUU00000000000000000000000U0UDU 
UUU0000000000000000000000changerpyUUUUUUUUUUDUD 


message - "First version" 
def printer(): 
print(message) 


ОООО0000000000000000000000000000000РУспОПООБОД00 
ОДООО0000000000000000000О m essa ge ПП 


% python 

»»»import changer 
»»»changer.printer() 
First version 


ОДООД000000000000000000000 


...modify changer.py without stopping Python... 
^ vi changer.py 


ОПте$5ачейПОрит* ег 000 


message - "After editing" 
def printer(): 


print('reloaded:', message) 


UUU0UPythonUUUuUuUUUUUUUUUUUUU00000000000000000000 
UUU0000000messageUUUUUU00000000000UreloadUUUUUUUUUUD 


...back to the Python interpreter/program... 


»»»import changer 

»»»changer.printer() # No effect: uses loaded module 
First version 

»»»from imp import reload 


»»»reload(changer) # Forces new code to load/run 
«module 'changer' from 'changer.py'» 
»»»changer.printer() # Runs the new version now 


reloaded: After editing 


П00геіоаабо0000000000000000000000000000000000000 
О00000000Руһоп000000тодие "пате"'рр0000 


00000000000 


00000000000000000000000000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
000000 


UUUcUIUUUUU0U0U0UUUUUUUUUU0CUIUOOUUUUUUUUUUU000DD 
РУкопООСПС + +П000000000000006/С+ +0000000000000 
PythonQU0000000000Programming РуспопПОДОДОЄ unnm 


РУЄПпОПООООООДООО 


ОООО000000000000000000000РУспопОООООДОДОДОДОДО0 
О00000000000Руєпопо00000000000000000000000000000000 
ПОРУ ой 00000000000000000 


0UU000000000000000000000000000Python0000000000000 
UU0000000000000000000Python000000000000000000000U0UU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


0000 


ОООО000000000000000іппрогібгог ))000Огетоад ПО00000 
вгогоОБОДОДООО00000000000000000000000000геїоад рр0000 
ООРУЕпопПООООООООООООО0000000000000000000000000000000 
ОООДО00000000000006го0го000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДОДО0і пп рогебоборОДОО000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUU 


0000 


1.0000000 

2 гоп Ді роге 0000000 
3.reloadUUUUUUUUUUU 
4.0000000UimportUUUUUfromD 


5.О000#отО00000000 


0000 


1.ДОО000000000000РУСПпОПОООООООООДООООООДОВОДОДОП 
ОДООД000000000000000000000000000000000000000000С0 
)амаПОДООО0000О0000000000000000000000000 


2.fromU00000000000'im portQQO0000 000000000000 0000 
бО0000000000бопободрооб0р0000000000000000000патебб 
бО000000000000поаміе патерпр 


3.0000000000000000гетоаа рроророророборобобО00000 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


4.UUUUUUU0U00000000000000000importUUU0UUfromDD0D00D00 
UUUUUUUUUUUUUUUUUUUUUUUUDO 


2.fromUU0000000000000000UU0UUUUreload000000D0DD0DD 
UUUU000000000000000000000000000000U0UUUUUUUUfrom*DUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDO 


0230 000 


О0000000000000000000000000000000000000Руєһпопо000 
00000000000000000000000000000000000 


UU000000000000000000Python0UUU0000000000000000000 
О00090000000000000000000Рупопоо00000000000000000000 
000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00 


О00500000000000000000000Руєпопоо000000000000000000 
О00000000000000000000000000#от00 


О0000 


О00000000000000ітрогООО00000000000000000000000 
0000000 


import diri.dir2.mod 


вгогПООО00000 


from diri.dir2.mod import x 


ООО000"00"000000000000000000000000000000тоа. p y CT 
UUU0000000000000000000000000000000UUUUdirluUdir100000 
аіг200аіг200000000тоа.руоо00000000000 


о00000000009іг1000000009ігоро0000000Руєһопр000000 
О00000000001ітрогООО0000000000060500000000000 


аіто\аіг1\аіг2\той.ру # Or mod.pyc, mod.so, etc. 


UU00diro0000000000000UUUUUUUUUUUUUUUUUdir1000000 
00 


ОДОО000000000000000000000021000005у. pa eR ррор0000 
ОООДО000000000000іппрогоббб00Д00000000000 


0000000 


0000000000000gimport000000000000000000000000dimport 
ПППППППППППИПИППИГППИПС дігі ГІМу Documennts.dir2[]../dir1[][] 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDO 


О000000000аігороооо00000000000000000000000000000 
о000000009іг10000000000000000 


import C:\mycode\diri\dir2\mod # Error: illegal syntax 


ПОСлтусодеПрутноМРАТНООООООО. pthO 0000000000000 
00000000000000000000000000 


import diri.dir2.mod 


UU000000000000000000000000000000UImportDU00000000 
OOOOOimportQA00000000000000000000'"'o 


HOUUU0000000000000000000UImportU0000000000000000000 
U0UUUU0U00U0UUImporDU000.pyUUUUUUUUUUUUUUUUImport 
гпоа.рубО000000000000000тоа.ру0000000000тод\ру.руб00 
UUUUUUUUUUUUUUUDUDU 


. init .руППП 


00000000000000000000000000000000000000 
_int_ .pyUUUUUUUUUUUUUUUUUUUUUUUUUU0000dir10dir2000UU 


[] init. .руДОО000000аїго ДОООООО0000000000і порогіб 000000 
0000000000000 


dirO\dir1\dir2\mod. py 


UUU000UImportUUU 


import diri.dir2.mod 


000000000 
"Чігіддїгг00000000 init .руППП 
"ЧігГобОД0000 init .рубобО0000000000000000 


"#агор0ба голаїг1000000000000000000000000000000 
РУТНОМРАТНОООО 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


dirO^ f Container on module search path 
dir1\ 
__init__.py 
dir2\ 
_ init py 
mod.py 


_init__.pyQ000Python 000000000000 000 000000000000 
Python0UU00000000000000000000UUUUUUUUUUUUUUUUUUUUUDUD 
UU00000000000000000000000000000UPythonDDODUUODDD0DUO0UUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ОД000000 init .pyUUUUU0UUUUUUUUUUUUUUUUUUUUUUUUD 
UUUUfrom*UUUUfrom…Import*UUUUUU0 


00000 


РуЄпопПДОООДОООДОО00000000 init__.py nm nnn bd 
0000000000000000000000000000000000000000000000000 
О000000000000000000000__іпіє__.рубо0000000000000000000 
00 


0000000000 


0000000000000000000000000000000000000000000000 
DOD00dirl.dir200000000000000000000000000dir20__init__.py 


О00000000000000000000000000000000000000000000000 
from*Q0000 


ПООООБОООООО0 їпіє .ру00000 аї ОО000000бгопа00 
ОООД000000000 init. .ру0000 а! — O0000000000000from*0 
[00000000000000000000000__а!!__0#гоп7*00000000000000000 
ОДОД0000000000000 init .ру000000000000000000000000 
ООООО000000000000 init pyUUUUfrom submodule import 
ХОДД000Х000000000000000000024000 аїо ПО000000 


ОДООО0000000000000000000000000000000000000000000 


О000000 init .рудДООДОДО00000000000 init — ODD 
ОДООООД000000000000000000000000000000000000000000000 
ОДООД000000000000000 


О0000 


ОДООООО0ОД000000000000000000000000000000000000 
аіг10аіг1000091г20——000000000000000 


# dirlN | init .ру 
print('diri init') 
X = 1 

# dirl\dir2\__init__.py 
print('dir2 init') 
у жя 

# dir INlir2Nnod.py 
print('in mod.py') 
7 = 3 


0UU0U0dir1000000000000000UU00UUUUUUUUUUUUUUUUUUUUDUD 
UUsys.pathUUUUUUUU000000000dir10000000_int_ .ру000 


OPythonQ0000000'm port pn bab p dnd bd |n dn 00000000 
printU000000000000000000000UUUUUUUUUUUUUUUUUUUDUD 
reloadUUUUUUU0U00000000000000UreloadUUUUUUUUUUUUUUUUDUD 
00000 


% python 

»»»import diri.dir2.mod # First imports run init files 
diri init 

dir2 init 

in mod.py 

>>> 

»»»import diri.dir2.mod # Later imports do not 
>>> 

>>>from imp import reload # Needed in 3.0 
>>>reload(dir1) 

diri init 

«module 'diri' from 'diriV init .pyc'» 

>>> 

»»»reload(diri.dir2) 

dir2 init 

«module 'diri.dir2' from 'diriMdir2V init .pyc'» 


О000іппрогіОДООО0000000000000000поа000000000 
dir2000dir2000000dir1 00 


>>>dir1 

«module 'diri' from ‘diri\ init .pyc'» 
»»»diri.dir2 

«module 'diri.dir2' from ‘diri\dir2\ init .pyc'> 
»»»diri.dir2.mod 

«module 'diri.dir2.mod' from ‘diri\dir2\mod.pyc'> 


ОДОО0000000000000000000000000000000000000000000 
ілі. руро000000000000009іг1.хро0000х0х00 
аіг1\__іпіё__.рур00000тоа.2000002000тоа.руро000 


>>>dir1.x 

1 

»»»diri.dir2.y 

2 
>>>dir1.dir2.mod.z 
3 


О000#отО00ітрогП0 


іппрогЕдОбОДОД00000000000000000000000000000000000 
оррбрордогр0000аї1 ПОООООО000000000000000000000000000 
ПППаіг2 по аб 00000000 


»»»dir2.mod 

NameError: name 'dir2' is not defined 
»»»mod.z 

NameError: name 'mod' is not defined 


[0000000017 000000000000000000000000000000000000 
О000000000000#оғО0000000000000000ітрог 000000000 
import ПООО00000000000000000000000000000000000000 


% python 

»»»from diri.dir2 import mod 
diri init 

dir2 init 

in mod.py 

»»»mod.z 

3 

»»»from diri.dir2.mod import z 
>>>; 

3 

»»»import diri.dir2.mod as mod 
»»»mod.z 

3 


# Code path here only 


# Don't repeat path 


# Use shorter name (see Chapter 24) 


UUUUUUUUU 


UUUUPythonUUUUUUUUUUUUUUUUUU00000000000000000000 
00000000000000000000000000000000000000000000000000 
0000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


import utilities 
0000000000000000000000 
import database.client.utilities 


ПООООБООООРУТНОМРАТНО. pe nin mim n n min m pm nn ma 
О00000000000000000000000000000000Руєһопо00000000000 
00000000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUDDU 


000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UU00000000PythonUUUUUUUUUUUutilties.pyDUUUUUUUUUUUD 
UUU000U000U0main.pyDU00000000000000000UImport utilitiesUUUU 
О00000000000000000000.аг.2іро0000000000000000000000 
ОО00000000000000000000000005уѕёет 100000 


system1\ 
utilities.py # Common utility functions, classes 
main. py # Launch this to start the program 
other. py # Import utilities to load my tools 


UU000000000000000000000000000UUUutilties.PyD 
паіп.руП ЦИП Пітроге цене ПВ 
О0000000000000000000000000000000000000000005уѕќет2р 
0000000000000000000000 


system2\ 
utilities.py # Common utilities 
main.py # Launch this to run 
other. py # Imports utilities 


ОДООООО0000000000000000000000000000000000000000 
ОООО0О00000000000РУСРОПОООООДООООДОДОООД0О0000000000 


ОО050000000000000000000000000000005уѕёет21\таіп.ру0000 
О00000005уѕќет1000000005уѕет2\таіп.руро000000 
ѕуѕїет2ПООООО0000000000000000000000 


О0000000000000000000000000000000000ч#їеѕ.руро00 
О00000000000000000000Рупопро0000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


import utilities 
utilities.func('spam') 


0UU000000000000000000000000000000000Uutilities.pyUUUU 
D00000000000000000Dsystem10Usystem20 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
DUU00UUUU00UU000UUUutilitties.pyUOU0UUUUUUUUUUUUUUUUUUUUD 
О00000000000000005у$.раєһо00000000000000000000000000 
ОДОООО000000000000000000000000000000000000000000000 
ОДООООО0000000000000000000000000000000000000000000 


root\ 

system1\ 
- Anit. «ру 
utilities.py 
main.py 
other.py 

system2\ 
_ init „ру 
utilities.py 
main.py 
other.py 

system3\ # Here or elsewhere 
__init__.py # Your new code here 


myfile.py 


0000000000000000000000000000000000000000000000 
ОДОООО000000000000000000000000000000000000000000000 
[00000007 рогіоббоОб000000000000000000000000000000000 
0000000 


import systemi.utilities 
import system2.utilities 
system1.utilities.function('spam') 
system2.utilities.function('eggs') 


UUUUUUUUUUUUUUUUUUUUUUUU 


ОООО000000000000000000000000000іппрогедроб000000 
from[|[ apa pn p p pf re m ДОООООООООО00000000000 
UUUUUUUUUUUUUUUUUUUUUU 


О0000000000000000000_іпіє__.руПО00005уѕёеті10 
ѕуѕїіет2ПППОО00000000000000000000000000ітрог000000 
О000000000000Руһопр0000000000000000000000000 


О00000000000005уѕёетзОо0000000000000000000000000 
0000000000000000000000000000000000000000000000000 
000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU00Usystem1l0system2000000000000000Import utilitiesUUUUU 
UU00000UUUUU0U00000UUUUU0UUPythonD0UUUUUUUO0UUUUUUUUUOD 
0000000000000 


00000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUU 


D0000000000000Python 2.6Q000000000000000Python 3.0 
ПООБОСООООО0ОООРУ Вот З.О000000000000000000000000000 
О00000000000Руєһоп 3.0000000000000000importQd0000000 
ПООООБОРУ Поп ППООПОПРУ* Йоп 3.000000000000 


Python 3.00000 


ПООБОСООООО0ООРУ Йоп 3.00000000000000000000000000 
UUUU0U000000000000000000000000000000UPython 3.000000 
008 


'100000000000000000000000000000000000000000000 
ШЕШ П 


DOUUUfromUUUU00000000000000000000000”“ Ооо "ООООО 


DOCE Python з.О00000000000#отуу00000Руёћоп 3.000 
UUUUU0U0000000000000000000000000000000Python 2.70000 
:W0000000000000000000000000000Python00000 


D0000000000Python 3.00000000000000from0Q0000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ПИДД0000ОРУЄПоп 2.7Q00000000000Python 2.800000000000 
Python 3.XQ0000000000000000000Python 20Python 3000000 
D000000000000000000000Python 2000000 


0000008 


UPython 3.0ПРу{Поп 2.600 Тога ОООДОДОДО0000С7.7)00000 
00000000000000000000000000000000000000000000000000 
00000 


DPython 3.0[]Python 2.600000000їгогоДООООООО00000000 
0000000----ОО000000000000000000000000000005уз. раєсо000 
ОДОООО000000000000000000 


‘OPython 2.6П000000000000000000000000000000000000 
О000000000000000000000000000Руһоп 3.О00000000000000 
0----ПОООО000000000000000000000005у5. равлррооооооооо 


ООООРУєпоп 3.0UPython 2.6000000000000 


from . import spam # Relative to this package 


ПОРУ ой 00000000000000000000$раг 00000000000 
00 


from .spam import name 


О000"0005рапр000000патедроОО5ратОООО000000000000 
0000” 


О0000000000000000000000Руєпопо0000Руһоп 2.600000 
О0іптрогОООО00000000000000000000000000000000000000 
0000000000000 


from future import absolute import # Required until 2.7? 


D0000000000000Python 3.0000000000000000000000 


[]Python 3.0000UUUUUUImportUU0UUPythonUUUUUUOUUUUUU 
UUU000UUsys.pathUUUUUU000U0000000UPython 3.0000000000000 
HOON sys.path 00000005 п900000000000000000000 


import string # Skip this package's version 


UUUPython 2.6[]]from future ЮООООООО000000000000 
ОО0000000000000Руёһоп 3.00Python 2.60О000000000000000 
0000000000000 


from . import string # Searches this package only 


UUUUUPython 2.6Python 3.000000Python 3.0000000000 
ОДООООО00О000000000000000000000000000000000000 


UU000000000000Ufrom00000000000UImportUUUUUUPython 
3.0[]]import тодпатеру000000000000000000000000000000 
Python 2. 7П00000000000000000#отр00ітрогО0000000 
Python З.О0000000000000000Руһоп 2.600000000000000000 


ОООДОДОО0000000000000000ппурко ПП ПП 
DUUUImportUUUUUUUUUUUD 


from .string import namei, name2 # Imports names from mypkg.string 
from . import string # Imports mypkg.string 
from .. import string # Imports string sibling of mypkg 


UUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000 


mypkg\ 
| init .py 
main.py 
string.py 


UU0000UUmypkgUUUUUUU00mypkg.mainUmypkg.stringbUU 
UUU000U0U0Umain0000U0UUstringUuUUUUPython 2.60000000Руһоп 
UUU0Umypkg0000000000000000000UUUstring.pyDUU000000 
mypkg.mainUUUUUUUUUUUstringb 


0UUUImportUUUUUUUUUPython0UUUstringUUUUOUUUUUUU 
Руепол ПП По  турка.зегіпа ПП ПВ 
stringUUUUUUUUUUUUUUUUUUUUUUUUUUU0000000000000000000 
0000000000000 


О00000000000000000000ітрогё зратДОДОО000000000000 
О0000000000000000000005уѕ.раїһо00000000000000000 


UUUUPythonUUUUUUUUUUUUUUUUUUU00000000000000 
Ше ОД00000000005ігі па nan aan an bd d bd |n pa d D 
UUPythonUUUuUUUUUUUUUUUUUU00000000000000000000000U0UDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


Python 3.00000000000 


О000000000000000000Руёһоп 3.000000UPython 2.60000 
О0000000000000000000000турко/таіп.ру000000000ітроге 
О0000000000005гіпо0005у5ѕ.раєһо0000000 


import string # Imports string outside package 


О000000000#отро000000000 


from string import name # Imports name from string outside package 


UU0000000000000000000000000UUUUUUUfrombUUUUUUUUD 
000000000 


from . import string # Imports mypkg.string (relative) 


D000000000000000stringQ000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


ОДООД00000000000000000000 


from .string import пате1, name2 # Imports names from mypkg.string 


UOU0000000U0U0UstringUUUUUUUUUUUUUUUmypkg.mainDO 
ПоррООтурка.зтладрпате  пате2[ 


ОДО00000007 ” 00000000000000000000000000000000000 
ОДОООО0000000000000000000 


from .. import spam # Imports a sibling of mypkg 


UU0U0mypkg0U0000000000UUUUUUUUspamUUUUUUUUD 
mypkg0UUUUUUUUUUUUUA.B.COU00000UUUUUUUUD 


from . import D # Imports A.B.D (. means A.B) 

from .. import E # Imports A.E (.. means A) 

from .D import X # Imports A.B.D.X (. means A.B) 

from ..E import X # Imports A.E.X (.. means A) 
бО00М500000 


О0000000000000000000000000000000000000000000 
ѕуѕ.раїћ000000000туркор 


from турке import string # Imports mypkg.string (absolute) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU000U0000000000000mypkg00UUUUUUUUUUUUUUUUUUUUUUUD 
0000000000000 


from system.section.mypkg import string # system container on sys.path only 


ОДООО00000000000000000000 


from . import string # Relative import syntax 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UOUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ImportUU0000000000000000000UUUUUUUUUUUUUUUUU0U000D00 
00 


"00000008 ог ДОООБОООООБ0000000000бгого 000000 
ігарогЕбОбОбО00000000йгого ДОООООООО00000000000000000000 
UUUUUUUUUUUUUUUUUU 


`1000000000000000000000000000000000000000000000 
ООООД0000000000000000000П5у5.раєо ДОбОДОООО0000000000 
0210000000000000000000000РУТНОМРАТНОДОООООООДОДО 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


D00000000000Python 2.60UUUUUUUUUUUUUUUUUPython 3.0 
000000000000000“00”000000000000000000“00”000000000 
О00000000000Руһоп 3.О0000" 000" 0О0000000000000О5у.раєй 
000000000000000000000000“00”0000000000000000000000 


ПО005уз. рає ДОДОДОООООООО00000000000000000000000000 
00008 


UUUUUPython 3.000“00000”0000000000Python 2.600000 
0000000000000000from0000000000000000000000000000000 
[Python 2.6О000000000000000000000000000000000000000 
D000000000000000000000000000000000000000000000from0 
00 


UUUUUUUU 


ПООБОСОООООРУ оп 3.0Q000000000000000000 


"ОДОДО0000А000005у5. рас ОООДООООООДОО000000000000 
UUUUUUUUUUUUUUUUUU 


"000000000 init .руПООРУЄРоПОДОООООДОО00000000000 
А.В.СО0000000А.В.СО0ООО0000А000000005у$.раёћо0000000 
ООВОАПООООО0000С0000008000000000 


"О0000000000і1трогО00000000000005у$.раћо0000000 
[00000 ОДОООО00О0000000000000000000000000000000 
sys.pathUUUUUUUfrom.import АОООООООО00О00000000000000 
00 


000000 


000000000000000000000000000000000 
000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
Пвігіпа ПП 


C:\test>c:\Python30\python 

»»»import string 

>>>string 

«module ‘string’ from ‘c:\Python30\lib\string.py'> 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUCWDPUU 


# test\string.py 
print('string' * 8) 


C:\test>c:\Python30\python 

»»»import string 
stringstringstringstringstringstringstringstring 
>>>string 

«module ‘string’ from 'string.py'» 


ОДОДО000000000070"00000000000000000000000000000 
ООООДО00000000000000000000000000000 

»»»from . import string 

Traceback (most recent call last): 


File "«stdin»", line 1, in «module» 
ValueError: Attempted relative import in non-package 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU0U0Usys.pathUUUUUUU0000000000000000000000000UU0UUDU 
sys.pathUUUUUUUUUU00000000000 

# test\main.py 

import string 

print(string) 

C:\test>C:\python30\python main.py # Same results in 2.6 


stringstringstringstringstringstringstringstring 
«module ‘string’ from 'C:\test\string.py'> 


00000 


ОДОДОДООО0СМ/О0000005ігіпд обОООО00000000000000000 
[testpkgV init .руПППИППППИПП 


C:\test>del string* 
C:\test>mkdir pkg 


# test\pkg\spam.py 
import eggs # <== Works in 2.6 but not 3.0! 
print(eggs.X) 


# test\pkg\eggs.py 
X = 99999 
import string 
print(string) 


UU0000000000000000importUUUUUUU000000UPython 2.60 
ППППППППРУу Поп 3.000UUUUUUUUUUUUUUUUUUUUUPython 2.600 
О00000000Руёћоп 3.0Q0000000Python 3.0Q00000000000 


C:\test>c:\Python26\python 

>>>import pkg.spam 

«module ‘string’ from ‘'c:\Python26\lib\string.pyc'> 
99999 


C:\test>c:\Python30\python 
>>>import pkg.spam 
Traceback (most recent call last): 
File "«stdin»", line 1, in «module» 
File "pkgNspam.py", line 1, in «module» 
import eggs 
ImportError: No module named eggs 


О00000Руёћоп 2.6] Python 3.000000000000000000000000 
0UU00000UPython 3.000000000 


# test\pkg\spam.py 

from . import eggs # <== Use package relative import in 2.6 or 3.0 
print(eggs.X) 

# test\pkg\eggs.py 

X = 99999 

import string 

print(string) 

C:\test>c:\Python26\python 

»»»import pkg.spam 

«module 'string' from ‘c:\Python26\lib\string.pyc'> 
99999 


C:\test>c:\Python30\python 

»»»import pkg.spam 

«module 'string' from ‘c:\Python30\lib\string.py'> 
99999 


UUUUUUUUCWDDU 


QO0000d000000000d0000stringQ000D0000000000D00000000 
UUU00000000000000000000000000000CWDUUUUUstringUUUUUD 
UUU000000000000000000000000000Python 3.00000000000000 
UUUUUUUUUUUUUUUUUUUUUU 


# test\string.py 
print('string' * 8) 


# test\pkg\spam.py 
from . import eggs 
print(eggs.X) 


# test\pkg\eggs.py 

X = 99999 

import string # <== Gets string in CWD, not Python lib! 
print(string) 

C:\test>c:\Python30\python # Same result in 2.6 

>>>import pkg.spam 

stringstringstringstringstringstringstringstring 

«module 'string' from 'string.py'» 

99999 


0000000000000 


0UU00000000000000000000000000000UUstring0000000000 
0000000 


C:\test>del string* 


# test\pkg\spam.py 
import string # <== Relative in 2.6, absolute in 3.0 
print(string) 


# test\pkg\string.py 
print('Ni' * 8) 


UUU0000000strngUUUUUUUUUUPythonUUUUUUUUUPython 
3.0000000000000000000000000DPython 2.6000000 


C:\test>c:\Python30\python 
»»»import pkg.spam 
«module 'string' from ‘'c:\Python30\lib\string.py'> 


C:\test>c:\Python26\python 

>>>import pkg.spam 

NiNiNiNiNiNiNiNi 

«module 'pkg.string' from 'pkgNstring.py'» 


UPython З.О0000000000000000000000Руёћоп 2.6000—— 
UUUPython 3.0Q00000000000000 00000000 000000000000 
Python 3.0Q00000000 


# test\pkg\spam.py 
from . import string # <== Relative in both 2.6 and 3.0 
print(string) 


# test\pkg\string.py 
print('Ni' * 8) 


C:\test>c:\Python30\python 

>>>import pkg.spam 

NiNiNiNiNiNiNiNi 

«module 'pkg.string' from 'pkgNstring.py'» 
C:\test>c:\Python26\python 

>>>import pkg.spam 

NiNiNiNiNiNiNiNi 

«module 'pkg.string' from 'pkgNstring.py'» 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
string.pyUUUstring.pyUUUUUUUPython 3.0[]Python 2.60000000 
ОО00000000000000000000000 


# test\pkg\spam.py 

from . import string # <== Fails if no string.py here! 
C:\test>C:\python30\python 

>>>import pkg.spam 

«о Text omitted... 

ImportError: cannot import name string 


UUUUUUUUUUUUUUUUUUUU 
UUUUUUUUCWDDU 


0UU0000UUUUUU0000UUUU000sys.pathUUUUU0000UUUUUUOOD 
UUU000U00U0UstringUuUUUUUUUUUUCWDO0000000000000U0000U0UD 
ППТ егіп ОП ПП 


# test\string.py 

print('string' * 8) 

# test\pkg\spam.py 

from . import string # <== Relative in both 2.6 and 3.0 
print(string) 


Я test\pkg\string.py 
print('Ni' * 8) 


[0000000000005 900000000000000000000 


C:\test>c:\Python30\python # Same result in 2.6 
»»»import pkg.spam 

NiNiNiNiNiNiNiNi 

«module 'pkg.string' from 'pkgNstring.py'» 


О000000000000000000Руёһоп 2.6000000000000000 
Python 3.00000 “0U00"00000000000000000000000CWDUUUUUD 
00000000000 


# test\string.py 

print('string' * 8) 

# test\pkg\spam.py 

import string # <== Relative in 2.6, "absolute" in 3.0: CWD! 
print(string) 


# test\pkg\string.py 

print('Ni' * 8) 

C:\test>c:\Python30\python 

>>>import pkg.spam 
stringstringstringstringstringstringstringstring 
«module ‘string’ from 'string.py'» 
C:\test>c:\Python26\python 

>>>import pkg.spam 

NiNiNiNiNiNiNiNi 

«module 'pkg.string' from 'pkgNstring.pyc'» 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU000000000000000000000000000000UPython 3.000000000 


О000000000000000000000000000000000000000000Руёһоп 
3.000000000000000000000 


00000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUDU 


ОДООООО00000000000000000000000000000000000000000 
sys.pathUUUUUUUUUUUPython 20000000000Руһоп 203000000 
UUUUUUUUUUUUUUU 


О0000000Руєһпоп 3.00000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUU 


UUU0UPythonUUUuUuUUUUUUUUUUUUU00000000000000000000 
UUU000000000win32allUUPythonUWindowsDUUUU0000UUUUUUUDU 
[000000000000000000000000000000000000©9м0000000000 
0000 


from win32com.client import constants, Dispatch 


О000000миїп 3 2 сот ППППППППИП теп 0000000000 


ОДОДуспопбРУЄПопО)ама ДДОД000000000000000амар pt 
О0000000000Руєһопр000етаіохміПОоО000000000000000000 
Python 3.00000000000000000tkinter о ШПООНТ ТРОООООООООО 
ППППППППРУ Поп 3.О0000000000000 


from email.message import Message 
from tkinter.filedialog import askopenfilename 
from http.server import CGIHTTPRequestHandler 


ОДООД000000000000000000000000 


0000 


ОДОДОРУЄпопбОобОДООООО00О00000000000000000000000 
ОДОДОО00000000000000000000000000000000000РУСпопООО 
000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUU 


ОДОДОО000000000000000000000000---0000000йгопг2000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU_name_UUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


0000 


1.0000000 init. .руД000000 

2 .ПО000000000000000000000 
3000000 _ 11. .ру000 
4.ПООООООООО я рог  TETITIDfre mtr t 


5 Лот турко import spam[]from.import 5рат[ПЦПППП 


0000 


1. init .pyUUUUU0000000000000000000000000UPythonD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDO 


2 [from Da bang bad pd dd Dim ро ПОПа$П10000 
UUUU00000000000000000000000000UfromUimportDODOD 


3.importUfromuuuuUUUUUUUUUU0U init__.py man dai 
UUUUUUUUUUUUUUUUUUUUUUU 


4.ПОДОООДО00000000000000000000000іпрогеророД0000 
вгогоДООіпарогебоорО000000000й'ого 0000000000000 


5.from турка import зрапиДДДдОПбплуркрорордоропо 
mypkg(Usys.pathQO 000000000000 from.import ѕ=рато00000 
ѕрат00000000000000000000%Ууѕ.раёһ 


0240 000008 


UU0000000000000000000000000UUU_future_DD0 
_name_0UUUsys.pathUUUUUUUUUUUUUUUUUUU00000000000000 
UUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
0000000006 


ОДО000070О"000000000000000000000000000000000000 
__ пате ПОООООООООО0Д00О0000000000000000000000000000 


UUUUUUUU 


UU00000000PythonUUUUUUUUUUUU00000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00 


ПРУуСпоПДОДООООООО00000000000000000000000000000000 
О00000000000000000000000000000000000Руёћопро0000000 


О00000000000000Руёһпопро00000000Руһоп000000000000 
00 


ОрОйбгопар00 ХО all | 


ОООО000000000000000000 ХОДОДО000000бгопоОО00000 
ОООД00000000000000000000000000000000005г0п22:00000000 
ОДООО0000000000000000000000000000000000000007007000 
О0000000000000000000000000000ітрог00 


ООООО000000000000000000000 al D000000_Xx0000000 
000000 


__ all = ["Error", "encode", "decode"] # Export these only 


О000000йгопаОО00000 а! _ 00000000000000000000 ХП 
000 а! __ПОВОООБООООВ-ХОВООООООООООРУ Вой 000000 
_all_0OO00000000000from”*OUUUUUUUUUUUUUUUUUDUD 


00 ХО0000 аїо Дродббопа"ОДООООО00О000000000000000 
ОООД0000000000008г0п0000000000002300000 init .руб00 
all. рОбООО000000000бго0па'ОО0000000 


UUUUUUUDUDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
D000000000000000000000Dimportg00 


from future import featurename 


О0000000000000000000009осѕёгіпероб00000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUDO 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOUDO 
UUUUUUUUUUUUUgeneratorsUUUUUUUUUUUUUUUUUU2>00UD0 
Python 3.0000000000110000Python 3.0 рип 0000002 30000 
Python 3.000000 


ПООБОСОООООРУ пол 2.6 00000000000 0000 00000000000 
UUUUUUUU 


0000000___ name [] main | 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
OO__name__QU0000Python(q0000000 


'00000000000000000000 name Da main "О 
"О0000000 _ name — 0000000000000 


UUUUUUUUUUUUU_name_UUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUrunme.pyUUUUUUUUUUtesterUUUU 


def tester(): 


print("It's Christmas in Heaven...") 
if паме == ' main ': # Only when run 
tester() 


# Not when imported 
UUUUUUUUUUUUUUUUUUUUUUUUUD 


% python 

»»»import runme 
»»»runme.tester() 

It's Christmas in Heaven... 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


% python runme.py 
It's Christmas in Heaven... 


UUUUUUUUU_name__UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UU00000000000000000000000000Python00000000 


UUUU_name_UUUUUUUUUUUUUUUUUUUUUUUUUUUDDO 
_name_UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU00000000000000shelliD000000000000000000000UDU 
__пате__ ППООООО000000000Рупопоо00000000000000000035 
О00000000Руёћоп0000000000000чпіеѕ аосёеѕрО0000000 
0000000006 


ОДООДОО00000000000000000000 паге ДОДО0О0000000 
РуєпопрО000000000000000000000000000000__ name _00000 
ОДООООО000000000000000000000000000000000000000000000 
00000 


ПО name [Ig 


ООДО0О000000000000000 пате _000000000 1 80000000 
ОДОДООД000000000000000000000000 


def minmax(test, *args): 
res = args[0] 
for arg in args[1:]: 
if test(arg, res): 
res = arg 
return res 


def lessthan(x, y): return x < y 
def grtrthan(x, y): return x > y 


print(minmax(lessthan, 4, 2, 1, 5, 6, 3)) # Self-test code 
print(minmax(grtrthan, 4, 2, 1, 5, 6, 3)) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUU_name_OUUOUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


print('I am:', name ) 


def minmax(test, *args): 
res = args[0] 
for arg in args[1:]: 
if test(arg, res): 
res - arg 
return res 


def lessthan(x, y): return x « y 
def grtrthan(x, y): return x » y 


if name == " main ': 


` print (minmax(lessthan, 4; З З, 5 6, 3)) # Self-test code 
print(minmax(grtrthan, 4, 2, 1, 5, 6, 3)) 


ПОООО0ОС__пате__ППОВОПОООООООРУ топрроооооооорооо 
ОООД0О000000000000000000000000000000000 main ООПО 


0000000000000000 


% python min.py 
Iam: main _ 
1 
6 


D0000000000000000000__main__0Q0000000000000000 


>>>import min 
I am: min 
»»»min.minmax(min.lessthan, 's', 'p', 'a', 'm') 


a 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
OOO 


000 пате ПП 


ОДООДОО0000000000000000 пагле _ ПООО0000000000 
formats. ру ДОДОДОБОООД0О00000000000000000000000000000 
ОООО0О00000000000000000000000000000000РУбпопОД 
5у5.агду ПП ППТ 
000000000 


Various specialized string display formatting utilities. 
Test me with canned self-test or command-line arguments. 


def commas(N): 


format positive integer-like N for display with 
commas between digit groupings: ххх, ууу, 277 


digits - str(N) 
assert(digits.isdigit()) 
result - '' 
while digits: 
digits, last3 - digits[:-3], digits[-3:] 
result = (last3 + ',' + result) if result else last3 
return result 


def money(N, width=0): 


format number N for display with commas, 2 decimal digits, 
leading $ and sign, and optional padding: $ -xxx,yyy.zz 


Sign = '-' if N < 0 else '' 
N = abs(N) 
whole = commas(int(N)) 


fract = ('%.2+' % N)[-2:] 
format = '%s%s.%s' % (sign, whole, fract) 
return '$%*s' % (width, format) 


if name == ' main | 
def selftest(): 
tests = 0, 1 4 fails: -1, 1.23 


tests += 12, 123, 1234, 12345, 123456, 1234567 
tésts += 2 ** 32, 2 ** 100 
for test in tests: 

print(commas(test)) 


print('') 
tests ы, 2, 51, 1,23, Ты, 142, 3.144159 
tests 12.34, 12.344, 12.345, 12.346 
tests 2 ғ 32. [2 ** 32 + 2345) 
tests 1.2345, 1.2, 0.2345 
tests -1.2345, -1.2, -0.2345 
tests -(2 ** 32), -(2**32 + .2345) 
tests (2 ** 100), -(2 ** 100) 
for test in tests: 
print('%s [Xs]' % (money(test, 17), test)) 


+ + + 


+ 


+ 
£ n Wu HÁ MW M 


import sys 
if len(sys.argv) -- 1: 
selftest() 
else: 
print(money(float(sys.argv[1]), int(sys.argv[2]))) 


ОПОООРУ® Поп 2.6r Python 3.0000000000000000000000000 
0000000000000000000000000000000000000000000900000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


C:\misc>python formats.py 999999999 0 
$999,999,999.00 


C:\misc> python formats.py -999999999 0 
$-999,999,999.00 


C:\misc>python formats.py 123456789012345 0 
$123,456, 789,012, 345.00 


C:\misc> python formats.py -123456789012345 25 
$ -123,456, 789,012, 345.00 


C:\misc>python formats.py 123.456 0 
$123.46 


C:\misc> python formats.py -123.454 0 
$-123.45 


C:\misc>python formats.py 
...canned tests: try this yourself... 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00 


»»»from formats import money, commas 
»»»money(123.456) 

'$123.46' 

»»»money(-9999999.99, 15) 

'$ -9,999,999.99' 

»»»X - 99999999999999999999 

>>>'%s (Xs)' % (commas(X), X) 
'99,999,999,999,999,999,999 (99999999999999999999) ' 


ОДО00000002 50000000000000000000Реїр00000000----00 
00000000000 


»»»import formats 
»»»help(formats) 
Help on module formats: 


NAME 
formats 


FILE 
c:\misc\formats.py 


DESCRIPTION 
Various specialized string display formatting utilities. 
Test me with canned self-test or command-line arguments. 


FUNCTIONS 
commas (N) 
format positive integer-like N for display with 
commas between digit groupings: ххх,ууу,222 


money(N, width=0) 
format number N for display with commas, 2 decimal digits, 
leading $ and sign, and optional padding: $ -xxx,yyy.zz 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU00000000000000000000000UPython000000000getoptD 
optparse0000U000000UUUUUUU3000000010UUUUUUInputUUUUU 
[shell ii I! 


UU00000070UUUUPython 3. 1000000000000 а 3000000000 
000000000000000000000000000000000000000000000000 
Python 3.10000000000000000000000000 


UUUUUUUU 


002 1000000000000000000000000000000РУ ТНОМРАТНООО 
О0.рєпО0000000000000000000Рупопоо0000000000000000000 
005уѕ.раїћ00005уѕ$0раєһ000000005уѕ.раһо00000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


»»»import sys 
»»»sys.path 
['', 'C:Wusers', 'C:\\Windows\\system32\\python30.zip', ...more deleted...] 


»»»Sys.path.append('C: WM sourcedir') # Extend module search path 
»»»import string # All imports search the new dir last 


ООДОр0000000РУСПОПООООООООООООБООДО0ОДО000000000 
Usys.pathUUUUUUUUUUUUUUUUDUD 


>>>sys.path = [r'd:\temp'] # Change module search path 
»»»sys.path.append('c: M Mlp4eW examples ' ) # For this process only 
»»»sys.path 

['d:\\temp', 'с:\\1рде\\ехатр1еѕ'] 

»»»import string 

Traceback (most recent call last): 


File "«stdin»", line 1, in «module» 
ImportError: No module named string 


0000000000000Ру the n 000000000000000000000000000 
ОООО0000000000000000000000000000000РУспопОДООДООООО 
UUU00000UstringUDUU 


000005уѕ.раћО000000000Руһопо0000000000000000 
РуЕпопПООДОООДООООРУТНОМРАТ НО. рЕБДобороробо000000000 
ОДООРуєвопОДООООООООО0000000000000000000000 
РАТНОМРАТНО.рпО0000000000000000 


Import[|[ гогтПППа$0П 


import[]fromD DO mn panama bd dp dd dim ро“ ПП 


import modulename as name 


0000 


import modulename 
name - modulename 
del modulename # Don't keep original name 


О00ітрогОО00000000000000аѕП000000000000#отр00 
00000000000000000000000000000000 


from modulename import attrname as name 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUImportUUUUUUUUUUasUUUUUUUUUUD 


import reallylongmodulename as name # Use shorter nickname 
name.func() 


from module1 import utility as utili # Can have only І "utility" 
from module2 import utility as util2 
util1(); util2() 


0000002 ЗО000000000000000000000000000000000000 


import diri.dir2.mod as mod # Only list full path once 
mod. func() 


UUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ПОО0000000000теѓаргодгатоо000000000000000000000 
ПіпігоѕресіїопОО000000000000000000000000000000000000 
000 


ПОБОООМОПО Una men 00000000000000000000000000 
00000 dict ПППППППРу ол Пву5.тоамез ПП pan ut 
DD asysrmnnmoedulestpnn aan andeetattrr 1700000000 
О00000објесе. а т Пат p nm p ab gp prm a rr Da] IILI! 
00 


М.пате # Qualify object 

M. dict ['name'] # Index namespace dictionary manually 
sys.modules['M'].name # Index loaded-modules table manually 
getattr(M, 'name') # Call built-in fetch function 


О000000000000000Руєһопроооо000000000' 000000000 
туаіг.рубо00000000000000000000009іт0000000000001ї$#пор 
00000000000000000000000000000000 


mydir.py: a module that lists the namespaces of other modules 


60 


seplen 
sepchr 


def listing(module, verbose-True): 
sepline - sepchr * seplen 
if verbose: 
print(sepline) 
print('name:', module. name , 'file:', module. file ) 
print(sepline) 


count = 0 
for attr in module. dict : # Scan namespace keys 
print('%02d) Xs' % (count, attr), епа = ' ') 
if attr.startswith('  '): 
print('«built-in name>') # Skip file | , etc. 
else: 
print(getattr(module, attr)) # Same as .__dict__[attr] 
count += 1 


if verbose: 
print(sepline) 
print(module. пате , ‘has Xd names' X count) 
print(sepline) 


1+ name == ' main ': 


import mydir 
listing(mydir) # Self-test code: list myself 


UU0UUUU00UUU0U00UUformats.pyUUUUUUUUUU0UUUUUUUUUUD 
UU0000000000000000_ doc_00Uhelip00000000000000001200 
0000000 


»»»import mydir 
»»»help(mydir) 
Help on module mydir: 


NAME 
mydir - mydir.py: a module that lists the namespaces of other modules 


FILE 
c:\users\veramark\mark\mydir. py 


FUNCTIONS 
listing(module, verbose=True) 


DATA 
sepchr = '-' 
seplen = 60 


UU000000000000000000000000000UUUUUUPython 3.00000 


HIDE Python 2.6QQ000000110000_future_ іпарогі0000 
Python 3.0 рип ППепац ППППРуоп 3.000 


C:\Users\veramark\Mark>c:\Python30\python mydir.py 


00) seplen 60 

01)  builtins «built-in name» 

02) file «built-in name» 

03) package «built-in name» 

04) listing «function listing at 0x026D3B70» 
05) name «built-in name» 

06) sepchr - 

07) doc «built-in name» 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOUUD 
ПКіпёег бИПОООООООРу Поп 2.6[[Itkinter[|[| 


»»»import mydir 
»»»import tkinter 
»»»mydir.listing(tkinter) 


00) getdouble «class 'float'» 

01) MULTIPLE multiple 

02) mainloop «function mainloop at 0x02913B70» 
03) Canvas «class 'tkinter.Canvas'» 

04) AtSellast «function AtSelLast at 0x028FA7C8> 
...Папу more name omitted... 

151) StringVar «class 'tkinter.StringVar'» 
152) ARC arc 

153) At «function At at 0x028FA738» 

154) NSEW nsew 

155) SCROLL scroll 


UU000000UgetattrUUU00000000000000mydiruUUUUUUUUUDUD 
00000РУПоп000000000000000000000°'0 


111001700000000000000000005У5.тоаџшеѕ00000000000000 
оіоба000000000000091ора! ХОХ = ООДООООООООО0О000000000 
П П П П П П П П П import 
sys;glob-sys.modules[ name_];glob.X=OQ 00000000000 
_name_DUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUU 


[2 jjmydir.listingD] LEID PYTHONS TARTIPDIDOTIDUDOUOBOUBUUUU 
[0000000000000000000000000000000000000000000000_тат__П0 
ОО00000000000000000000000000А00000000 


UUUUUUUUUD 


UUImportUfromUuuUUUUUUUUUUUUUUUUUUU0000000000000 
ПО0000000000000000000000000000000060100000000000000 
О000000 О m pert rati pan bd pn pa | dd |n Od Py the n 00000 
00000000000 


>>> import "string" 
File "«stdin»", line 1 
import "string" 


^ 


SyntaxError: invalid syntax 


000000000000000000000 


x = "string" 
import x 


UUUPythonUUUUUUUUUUx.pyU000UstrnguU 一 一 UUIimportDOO0 
000000000000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU000000000000PythonUUUUUUU00000000Uexec0000000 


ПехесПРу{Поп 2.60ППО00000000000000000000000----0000000 
006 


»»»modname = "string" 
»»»exec("import " + modname) # Run a string of code 
»»»string # Imported in this namespace 


«module 'string' from ‘'c:\Python30\lib\string.py'> 


execUUUUUUUevalUUUUUUUUUUUUUUUUUUPythonUUUUUUUD 
Python0UU00000000000000000000UUUUUUUUUUUUUUUUUUUUUDUD 
UUexecUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


ехесППОО00000000000000000ітрогОО00000000000000 
[] ігарогіо ПОООО00000000000000000000000000000000 
_import_ ПОДОДОООД0О000000000000000 


»»»modname = "string" 

>>>string = import _ (тодпате) 

»»»string 

«module 'string' from ‘c:\Python30\lib\string.py'> 


UUUUUUU 


00002 2000000000000000000000000000000000000000000 
UUU000UUUUPythonUUuUUUUUUUUUUUUUUUUUU0U00000000000000 


О00000000000А000А0000В0СО000000А00000080С0А000 
ВОСПОДОДО0000000000000000000000В80С000000000000000 
ООДОО00000000А. py 000 


ітрогі В # Not reloaded when А is 
import C # Just an import of an already loaded module 
% python 


РЕНЕ à 5 
»»»from imp import reload 
»»»reload(A) 


00000000000000000000000000000000000000000000000 
reloadUUUUU0U00000000000000000000000000UUUUUAUUUUUUUD 
UreloadUU00000000UUUUUUUUUUUUUUUUUUUUUUUUUUUUDUD 


UU0000000000000000000000000UUUUUUUUU_dict_D0000 
ПО00еурероооо00000000000000000000000000000000000000 
D00000000__dict_ O00000000000090000type0D00000000000000 
006 


0000000000геїоаааїї. рудООгеїоаа annnm inn m pm 
00000000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUtypesUUUUUUUUUUUUUUUUtypeUUUUUUUUUUUUUU 
[0000000000000000000000000000000000051000000000000 
міѕіќеа.ааа(тоаџшіе)00000000000000000000 


reloadall.py: transitively reload nested modules 
import types 
from imp import reload # from required in 3.0 


def status(module): 
print('reloading ' + module. name ) 


def transitive reload(module, visited): 


if not module in visited: # Trap cycles, duplicates 
status(module) # Reload this module 
reload(module) # And visit children 
visited[module] = None 
for attrobj in module. dict  .values(): # For all attrs 
if type(attrobj) == types.ModuleType: # Recur if module 


transitive reload(attrobj, visited) 


def reload all(*args): 
visited = {} 
for arg in args: 
if type(arg) == types.ModuleType: 
transitive reload(arg, visited) 


ТЕ name == ' main ': 
import reloadall # Test code: reload myself 
reload all(reloadall) # Should reload this, types 


90000000000геїоаа атобрроорбороророробророборобородро 
ОДООООО0О0000000000000000000000000000000000000000000 


[J|] Python 3.0[]Python 2.6000000000000000000000000гіп00 
0+000000000 


C:\misc>c:\Python30\python reloadall.py 
reloading reloadall 
reloading types 


ОО0000000Руєћоп 3.00000000000000000000 sUUUUtkinter 
UU0UUtkinterUosUUUU00UUsysU0U00UUPython 2.6000000000 
Tkinter[][]tkinter[][] 


»»»from reloadall import reload all 


»»»import 


»»»reload 


reloading 
reloading 
reloading 
reloading 
reloading 
reloading 
reloading 


»»»reload 


reloading 
reloading 
reloading 
reloading 
reloading 
reloading 
reloading 
reloading 
reloading 
reloading 
reloading 
reloading 
reloading 


os, tkinter 


all(os) 

05 

copyreg 
ntpath 
genericpath 
stat 

Sys 

errno 


all(tkinter) 
tkinter 
_tkinter 
tkinter. fix 
sys 

ctypes 

05 

copyreg 

ntpath 
genericpath 
stat 

errno 

ctypes. endian 
tkinter.constants 


UUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUU 
000000000 


import b # a.py 


X = 1 
import c # b.py 
Y=2 
2 = 3 # c.py 


C:\misc>C:\Python30\python 
>>>import a 

»»»a.X, a.b.Y, a.b.c.Z 

(1, 2, 3) 


# Change all three files' assignment values and save 


»»»from imp import reload 

»»»reload(a) # Normal reload is top level only 
«module 'a' from 'a.py'» 

»»»a.X, a.b.Y, a.b.c.Z 


(111, 2, 3) 


»»»from reloadall import reload all 
»»»reload all(a) 

reloading a 

reloading b 

reloading c 


>>>a.X, a.b.Y, a.b.c.Z # Reloads all nested modules too 
(111, 222, 333) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUPythonUUUuUUUUUUUUUUUUUUU0000000000000 


ОДОРУЄпоп ДОООООО0О0000000000000000000000000000 
ОООД000000000000000000 main  ДООООО0О000000000000 
ОДООО00000000000000000 


"ОООО00000000000000000000000000000000000000000000 
ОДООООО00000000000000000000000000 


"ОДОО0000000000000000000000000000000000000000000 
ОДОДОО000000000000000000 


"ОДОО00000000000000002 70000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
ОДОООО000000000000000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
00000 


000024-10000000000000000000000000000000000000000 
О000000000002500000000000000000 





(Python 或 0 a“ 
变量 


函数 
类 /类 型 


其 他 模块 
(Pythonzy C) 
ж 


函数 
类 /类 型 











П 24-1 0000000000000000000000000000000000000000 
РУЄпопПДОООДООООСЄПОДОООО0О0О0000000000000000000000000 
ОДООД0О0000000000000000000000000 


UUUU 


О00000000000Руєпопро000000000000000000000000000 
ОДООООО0000000000000 


ОО00000000000 


D00000000000000PythonQ0000000000000000000forward 
геѓегепсерОО00000000000 


“"ПОООО00000000000000000000Рућоп000000000000000 
ПОООООООООООООО00000 


"ОДОДОО000000000000000000000000000000000000000000 
ОДОО000000000000 


ОДООООО0ОД00000000000000000000000000000000000000 
000 


Ғипс1() # Error: "funcl" поі yet assigned 


def Фипс1(): 
print(func2()) # Okay: "func2" looked up later 


Фипс1 () # Error: "func2" not yet assigned 


def func2(): 
return "Hello" 


Ғипс1() # Okay: "funcl" and "func2" assigned 


О000000000000000000000Руєпопро00000000000#пс100 
о0000000О#чпс1 ае# 000000#чпс10000ғпс2Пае#00000ғипс1 
О0ғопс2000000000000000ғопе1000000#оп2Пае#0000000000 
О00ғипе10000000000ғопс10ғипс2 0000000 


о0б000000аеғО00000000000000000000000000000000000 
О0ае#1О000000аео0000000000000000000000000000000000 
000000000000000000 


from[ ДОДОО000000 


DEDE го mU Ру топ n nm fre mm an mm BO 
ОДООО00000000000000000000000000000000000РУСПпОПОООДОО 
ООО000000000000000000000000000000000000000000 
[]Inested1.py[][] 


# nestedl.py 
X = 99 
def printer(): print(X) 


0UU0000UUUUUUnested2.pyUUUfromDOUUUUUU00000UUUUU0 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
nested1.pyUUUUUU 


# nested2.py 

from nested1 import X, printer # Copy names out 

X - 88 # Changes my "X" only! 
printer() й nestedl's X is still 99 


% python nested2.py 
99 


[00000000079 port ib pm a dnd bd |n da add d OCIO 


пеѕіеа1.рурп00000000РуєһопрО0000000000000000000000 
[]Inested3.py[][] 


# nested3.py 

import nested1 
nested1.X = 88 
nested1.printer() 


% python nested3.py 
88 


# Get module as a whole 
# OK: change nestedl's X 


вгогоОО000000 


О0000000000000000000000#от module import*QO00000 
0000000000000000000000000000000000000000000000000 
ОООД00000000000йопДОДО000000 


ОДОО0000000000бгопаОООДОООО0000000000000000000000 
000000000000000000 


»»»from module1 import * # Bad: may overwrite my names silently 
»»»from module2 import * # Worse: no way to tell what we get! 
>>>from module3 import * 

>>>»... 


»»»func() # Huh??? 


ОДОД00000000000й'опо ООООООО000000000000000000000 
ОО0000007гопаОДОДОДОООД0О00000000000000000його 00000 
UUU000000UImportUuuUfromuuUuUUUUUUUUUU00000000000000000 
UUU000U000000000Ufrom00000000000 


гејоаа П(ППтогаЦП 


DDOHIODfrem npa ban pa bn gp d mtr m ОДОООО000000000 
UU0000000000000000Ufrom000000000000000UUUUUfrombUUUUDU 
ОДОООО00000000000000 


ОДОО000000000000000йгогорОООООО000000000000000000 
ООО0000000їгого ДООО0б00000000000000000000000 


from module import X # X may not reflect any module reloads! 
from imp import reload 


reload(module) # Changes module, but not my names 
# Still references old object 


D00000000000000importQ000000000from0Q000000000000 
00000000000000000000000 


import module # Get module, not names 


from imp import reload 
reload(module) # Changes module in-place 
module.X # Get current X: reflects module reloads 


reload[jfromQ0 000000 


[030000000000000000000000000000000000000000000000 
QOD0fromOQ00000000000Python00000000000000000000000000 
D000000000000000000000000from0D0000000 


from module import function 
function(1, 2, 3) 


000006ч90000000000000000000000 


from imp import reload 
reload(module) 


бО000000бгогордоО0000бипсбіопД00ОплоамтерОгеїоаад 
ПО0000000ітрог 0000000 


from imp import reload 
import module 
reload(module) 
function(1, 2, 3) 


UU00000000UreloadUUUUUUUUUUUUUUUUUUUUfunctionDOUUUDU 
UUU0000000000000000000000000000functionUUUUUU00000000 


типсПоплдрООга! саадцоОтоаше јипспоплдроОООО кока 


from imp import reload 

import module 

reload(module) 

from module import function # Or give up and use module.function() 
function(1, 2, 3) 


ПОООООО упс ют 0000000 


UUU0000000UreloadUfromDO0UUUUUUUUUUUUUUUUUUUUUUUUUD 
О0000#отрОо00000000000000000000000000Руёћоп 3.00000 
О00000000000000геїоаа 000 


0000кеоаа тога 0000000000000000000000000000000 
гејоад трол 0000000000000 30000000000!IDLEQ 
O"Run"/"Run Моаиіе"ВО000000000000000000 


ПОООО отт III! 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUU 


О000ітрогіООО0000000000000000000000000000000000 
[0000000000000 го гаророооооооооооооовоооооооооооо 
00 


000000000гесигігесиг2Огесигі ОПООХООДОДОДОО000УП0О 
ОДдгесиг2)00Огесиг2)0Діпрогігесиг100000гесигі 00000 
РУЄПопПООДОДОДОО000000000вопоООДОООООДОХОДОДУ0000 
гесигі ПООООООД00000000000 


# recurl.py 
X 241 


import recur2 # Run recur2 now if it doesn't exist 
У = 2 

# recur2.py 

from recur1 import X # OK: "X" already assigned 

from recur1 import Y # Error: "Y" not yet assigned 


C:\misc>C:\Python30\python 
>>>import recur1 
Traceback (most recent call last): 
File "«stdin»", line 1, in «module» 
File "recuri.py", line 2, in «module» 
import recur2 
File "recur2.py", line 2, in «module» 
from recuri import Y 
ImportError: cannot import name Y 


Огесиг1))0Огесигг 0 ОДОООРУЄПпОПООЛОООООООООДОДОООДОП 
0000000гесигг0)0Огесигі 0000000000 


ОООО0000000000007г0паОО00000000000ОРУЕПпОПООООООО 
ОДОДООО000000000000000 


0000000000000 


"ОДОО0000000000000000000000000000000000000000000 
000 


00000000000000ImportUUU000000Ufrom00000000000000 
D00000000000000000000000fromDODDDDDDDDDddd0000 


0000 


ОДОДО000000000000000000000000000 future _0000000 
О000 name ОО000000000000000000000000000000000000 
0000000000000000000000000000000 


ППППППППРУ оп 00000000000000000000000000000000 
ОДООДО0О00000000000000000000000000000007000070000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUU 


0000 


1.0000000000000000000000 

2.ПППП name [Lp main "ООДО000000 
З ОДОО0000000000000000000000000000 
4.П05у5.раєћ00РҮТНОМРАТНООО000000000000 


5 .Q000__future_ QO000000000000000000 


0000 


1.П0000000000000000000#гот*ОООоОО0000000000000000 
О0000000000000000000іптрог0000#готоо000000 


2.ППППП пате _000000" плаїй _"0000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


3.0000000000000000000000UUUUUUUUUUUUUUimportDOUDD 
HexecQU000000000_import_QO00000 


4.00sys.pathOQO000000000 000000000000 0000000000 
РҮТНОМРАТНЦОПО00000000000000000000000000000000000 
UUUUUUU 


5.О0000000РуєһопрО000000000000000000000000000000 
UUUPythonUUUUUUPythonD 


0000 000 


ОДД0ВО"00000070000 


1.0О0000000000000000000000009 МІХ м 0000000000000 
000Опутоа руПРуєпопДООООО0000000 


.countLines(name)[| ППППаІППППППІПП е.геасйіпев 
DO00000000000000000len0000 


‘соипЕСпаг$(пате)ППИЕПОПОООПОООВОСОООООА”!е .геайайП 
0000000000 


еѕєпате)О000000000000000000000000000000000000 
0000000гаму іприє0000005У5.агам ДОООДО0000000000000000 
ШШЕ 


Д0Оплупод00000000000000000000000000000000000000 
UUUUUUUUUUU 


ОДООД0000000000000000000000000000000РУТНОМРАТН 
0000000 пуплоаї руДДО000000000000000000 


test("“mymod. py") OOU000000000000000 0000 0000000000000 
ОООДОО0О0000000000100061е.5еек(0900000010 


2.from/from*[j(]Lfrom ПООДООООД00О000000000010путоа 
О000000000000000#гот*00000 


3. таіп О0тугпоару000000000000000000000000000 
О0000000еѕ000000000000__ пате__ ПО000000"__таіп__" 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
0000 


4.00000000000Опусіїеперуб0О тупо ain mat d dn d dcdit 
ПІтуспеп ОО тусйей О тот0тутод0тутоадц10000 
тусііепє0О000000000ітрогОО000000000тусііепє 1000000 
ПППППтустет оооо0оо0оО dict ОО 


5.0000000000000000000000000000000пурк9000000000 
1030000тутоа.руро0000000000000000ітрогё 
mypkg.mymodl|[|[ |[ ][] 


ОД000000000000 init__.py DERITID On p Py the nn ind 
UUUUUPythonUU "ОО000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
- іпіб .руДОО0О00000000000000000 


6.000000000000002 20changer. руд ДОО000000000000000 
ОДОДООООРуєпопООООООО00000000000000000000сбапаевгі 000 
UPythonUUuUUUUUUUUUUUUUNIXDOCtrl+2Z000000000000UfgUDU0 
UUUUUUUU 


7.0000" б00000000000000геси гі ПООООООООООООРУ НОП 
ПОС00000гесиг2600000000000000000000000гесиг2 00000 
recur QQQ00(000PythonQQ00000000 0000000000000 
зу5.пподиїев ППООООО00р0000000000000000000000007007010 
00000000000гесигіПруєпоп гесигі.рУДО00000000000гесигі 
ООДОб000000000000000000000000000000000000000000 
гесиг20000000гесиг2П000000000000гесиг2 0000000000000 


11000000000000000000000000Руєһопо00000000000000000 
ОДОДОО0000000000000000000000000000000РУСПОПООООООО 


0000 ППООР 


0250 ООРПППИП 


ОДООД0000000700"0000000000000000000000000000000 
ПОСОО0000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUU 


ОДОДОД00ОРУСпОПООПООООООРУЄВОПОООООООООООДОДБОО0000 
Python0U0000000OOPUUUUU000000000000000000000OOPOD 
О0000ОРОПО0000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UPythonUUUuUUUUUUUUUUUUUclassUU0000000000000classD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUUU00000UPythonUUOOPOUUUUUUUUUUUUUUUUUU0U0000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUU 


D000000000000000000Python00000000000000000000000 
D000000000000000000Python0O00000000tkinter GUI АРІП0000 
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class С27 444 # Make class objects (ovals) 
Glass: G3 sas 

class СІ(С2, £3) $ wes # Linked to superclasses 

I1 « C1() # Make instance objects (rectangles) 

I2 = С1() # Linked to their classes 
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class C1(C2, C3): # Make апа link class СІ 
def setname(self, who): # Assign name: Cl.setname 

self.name - who # Self is either 11 or I2 

I1 = (1() # Make two instances 

I2 « C1() 

I1.setname('bob') # Sets П.пате to 'bob' 

I2.setname('mel') # Sets I2.name to 'mel' 

print(I1.name) # Prints 'bob' 
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UUUUUUUUU000UsetnameUUUU00CIO0000UnameUUUUU0DD 
ООД0000011..5еєпатерд і паплеррорО00000000000000 
nameUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


class C1(C2, C3): 


def _ init (self, who): # Set name when constructed 
self.name - who # Self is either Ш or I2 
I1 = Ci('bob') # Sets I1.name to 'bob' 
12 = Ci('mel') # Sets I2.name to 'mel' 
print(I1.name) Prints 'bob' 
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class Employee: # General superclass 
def computeSalary(self): ... # Common or default behavior 
def giveRaise(self): ... 
def promote(self): ... 
def retire(self): ... 
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class Engineer(Employee): # Specialized subclass 
def computeSalary(self): ... # Something custom here 
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bob = Employee() # Default behavior 


mel = Engineer() # Custom salary calculator 
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company = [bob, mel] # A composite object 
for emp in company: 
print(emp.computeSalary()) # Run this object's version 
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def processor(reader, converter, writer): 
while 1: 
data - reader.read() 
if not data: break 
data - converter(data) 
writer.write(data) 
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class Reader: 
def read(self): ... # Default behavior and tools 
def other(self): ... 

class FileReader(Reader): 


def read(self): ... # Read from a local file 
class SocketReader(Reader): 
def read(self): ... # Read from a network socket 


processor(FileReader(...), Converter, FileWriter(...)) 
processor(SocketReader(...), Converter, TapeWriter(...)) 
processor(FtpReader(...), Converter, XmlWriter(...)) 
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5 „О0000000000 init ППППППОППГППРУ А ой 0000000000 
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0UU0000000000000000000000000000UUUUUUUUFirstClassUUU 
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»»» class FirstClass: # Define a class object 
def setdata(self, value): # Define class methods 
self.data - value # self is the instance 
def display(self): 
print(self.data) # self.data: per instance 
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>>> X = FirstClass() # Make two instances 
>>> y = FirstClass() # Each is a new namespace 
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FirstClass 





- setdata 


Y is-a - display 
- data 
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00000000000000000000000000000000000000000000000 
ООРУЕпоПОООООООООООООООО0О00000000000 


»»» x.setdata("King Arthur") # Call methods: self is x 
»»» y.setdata(3.14159) # Runs: FirstClass.setdata(y, 3.14159) 
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>>> x.display() # self.data differs т each instance 
King Arthur 

»»» y.display() 

3.14159 
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ООДОДО000000000000000000000000000000000000000000 
DDD0000selfg00000000000000000000000000000 
»»» x.data = "New value" # Can get/set attributes 


»»» x.display() # Outside the class too 
New value 


ОДООООО00000000000000000000000000000000000000000 
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»»» x.anothername - "spam" # Can set new attributes here too! 
ПОООООООСапо* Пегпате[0000000х00000000000000000 
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»»» class SecondClass(FirstClass): # Inherits setdata 
def display(self): # Changes display 


print('Current value = "%s"' % self.data) 
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00 


>>> z = SecondClass() 

>>> z.setdata(42) # Finds setdata in FirstClass 

>>> z.display() # Finds overridden method in SecondClass 
Current value = "42" 
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FirstClass 





- setdata 
- display 


Z (instance) | b: 
аа 5  ааоавғ zc un —— 
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>>> x.display() # x is still a FirstClass instance (old message) 
New value 
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from modulename import FirstClass # Copy name into my scope 
class SecondClass(FirstClass): # Use class name directly 
def display(self): ... 


import modulename # Access the whole module 
class SecondClass(modulename.FirstClass): # Qualify to reference 


def display(self): ... 
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# food.py 
уат = 1 # food.var 


def func(): # food.func 
aê | icis # food.spam 
ЕРАМ | — # food.ham 
cla M eggs ; # food.eggs 
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class person: 


UUUUUUUUUUUUUUU 
import person # Import module 
X = person.person() # Class within module 
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personUUUUpersonUUUUUUUUUU0U0000UfromDUUL 


from person import person # Get class from module 
x = person() # Use class name 
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import person # Lowercase for modules 
х=рет5оп. рех5оп() # Uppercase for classes 
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»»» class ThirdClass(SecondClass): # Inherit from SecondClass 


def init (self, value): # On "ThirdClass(value)" 
self.data - value 
def __ add (self, other): # On "self + other" 


return ThirdClass(self.data + other) 


def str (self): # On "print(self)", "str()" 
return '[ThirdClass: Xs]' X self.data 
def mul(self, other): # In-place change: named 
self.data *- other 
>>> a = ThirdClass('abc') # init called 
»»» a.display() # Inherited method called 
Current value - "abc" 
»»» print(a) # __str__: returns display string 


[ThirdClass: abc] 


>>> b = а + 'хуг' # | add |: makes a new instance 
»»» b.display() # b has all ThirdClass methods 
Current value - "abcxyz" 

»»» print(b) # __str__: returns display string 


[ThirdClass: abcxyz] 


>>> a.mul(3) # mul: changes instance in-place 
>>> print(a) 
[ThirdClass: abcabcabc] 
ThirdClass"[(T][] 5$есопаС!а$$ 01100000000 $есопаСа$$П 
displayUUUUUUThird Сіаѕ$0800000000000000000"аюс" 000000 
. init _О0О00000ООма федрооророзен. аакадрроррро Third СТа550 
ППППППППаағай ПП ППвегаағай Пп 


HOOT hirdClassQQO000000+ print rm n EPythenrntd 
000000 ада ППѕеІ#0000000000оһег00026-3000__ааа_ ГО 
ОДО00-000000000ргіпібРУЄПоПОДОДОО00000 str П0ѕе# 000 


ОДОД0000000000000000 _ str — ПОООДООО000риіпєОООООО00000 
UU0000displaybUUU 








__add__(self, other) | 


П 26-3 ППООООООО0000000000000000000000000000000000 
[000000000000000000000000000000“+”000000"__а9а__"П0 














.init [] add [] str 0UuuuuUU000U0U0000000000000000 
[0000000000000000000РУ оп 000000000000000000000000 
HDOBBEOBOBpnna ap mmn mmu yth en nnm nm Pyth en 0000 
QO000000000000000000000DDD00000__init_ D0000000000000 
00000 


UU0U0_add_UUUUU00UU00000000000000000U0ThirdciassUDUU 
UUmulD0000000000000000000selfUUUUUUUUUUUU*0000000000 
О000000000000000000000000000*0000000000000000000000 
00000000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUDDU 


[1 000000007 _„ру00000002 3000000000000 


UUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
ОО000000000000000000000000000002900000000000000000 
00 


ОДОДОО00000000000000000 init _000000000000000000 
ОДОДОО00000000000000000000000000000000РУспоп00000 
ОДОДОО000000000000 init O0000000000000000 


UUUUUUUPythonD 


[0000000000<!а$$000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
0000000000000 


>>> class rec: pass # Empty namespace object 


00000000000000000000ра$$000013000000000000000000 
О00000000000000<аѕѕП0000000000000000000 


»»» rec.name = 'Bob' # Just objects with attributes 
»»» rec.age - 40 


ПО00000000000000000000000000000000000000С05гисёП 
ПРаѕсаПгесогађо000000000000000000000000000000000000 
ОДО00000 


»»» print(rec.name) # Like a C struct or a record 
Bob 


000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000 


rec() f Instances inherit class names 
rec() 


>>> x 
>>> у 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000 


>>> х.пате, y.name # name is stored on the class only 
('Bob', 'Bob') 


UUUUUUUUUUUUUUUUUUUUUUUUUUnameUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
ОДООД0000000000х00000паптеорруррр000000000Опатеб 


»»» х.пате - 'Sue' # But assignment changes x only 
>>> rec.name, X.name, y.name 
('Bob', 'Sue', 'Bob') 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДООООО0О000000000000000000000000000000 


000 diet ДОДОДОДОООО000000000000000000 slots ПП 
ОООД000000000000000000030000310000000000ПРУбпоп 3.00 
000000 X | ООП0ОСО0О000000000000000000000000000000000 
00 


>>> rec. dict .keys() 
[' module ', 'name', ‘age’, ' dict ', ' weakref ', ' doc '] 


>>> list(x. dict .keys()) 

['name'] 

>>> list(y. dict .keys()) # list() not required in Python 2.6 

[] 
UUUUUUUUUUUUUUUUUUUnameUageUUUxUUUUnameDUUyUUUDU 

UU0000U000000U00000U000U00U00U00UUUUU_class_ | 


»»» х. class | 
«class ' main .rec'» 
00000 bases _ ПП000000000О 


>>> rec. bases | 


Я () empty tuple in Python 2.6 
(«class 'object'»,) 


ПОООООРУ Вой 0000000000000 


0UU000000000UPythonUUUUUUUUUUU00000000000000000000 
UUU00000000000000ciassU0000000000UUUUUUUUUUUUUUUUUD 


О0000000000000аеўо00000000000000000000000000000 
000000000000000000000 


>>> def upperName(self): 
return self.name.upper() # Still needs a self 


000000000000-——100000000000000000000000000000 
папте[]]]000000$е 0000000000 


>>> upperName(x) # Call as a simple function 
“SUE” 


000000000000000000000000000000000000000000000000 
000000000000000 +0 


>>> rec.method = upperName 


>>> x.method() # Run method to process x 
' SUE' 


»»» y.method() # Same, but pass y to self 
' BOB' 


»»» rec.method(x) # Can call through instance or class 

"BUE" 

ПООООООО0О<!а$$000000000000000000000$ен 0000000 
ПООБООБОООООООООООСООРУ ой ПО ОРОООООООООООООООООООО 
ШП 


000000 


ПО0000000000000000000000000000000000000000000008 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ОДОООО000000000000000000000000000000000000000000000 
00000 


>>> rec = {} 


>>> rec['name'] = 'mel' # Dictionary-based record 
>>> rec['age'] = 45 
>>> rec['job'] = 'trainer/writer' 


>>> 
>>> print(rec['name']) 
те] 


0000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUU 


»»» class rec: pass 


»»» rec.name - 'mel' # Class-based record 


>>> rec.age = 45 
>>> rec.job = 'trainer/writer' 


>>> 
>>> print(rec.age) 
40 


UU0000000000000000000000000UclassUUUUUUUUUUUUDUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ОООО0000000000000000000000000000с1а550000000000 
00000000000000000000000 


»»» class rec: pass 


>>> persi = rec() # Instance-based records 
>>> persi.name = 'mel' 

>>> persi.job = ‘trainer’ 
>>> persi.age = 40 

>>> 

>>> pers2 = гес() 

>>> pers2.name = 'vls' 

>>> pers2.job = 'developer' 
>>> 

>>> persi.name, pers2.name 
('mel', 'vls') 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUname0UUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUageUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


00000000000000000000000000 


>>> class Person: 
def — init (self, name, job): # Class = Data + Logic 
self.name - name 
self.job - job 
def info(self): 
return (self.name, self.job) 


>>> тесі = Person('mel', 'trainer') 
»»» rec2 - Person('vls', 'developer') 
>>> 

>>> кес1.јођ, rec2.info() 

('trainer', ('vls', 'developer')) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДОД0О000000000000000000000000000000000патедуо 000 
ОДООООО0000000000000000000000 


ОДООООО000000000000000000000000000000000000000000 
О000000000000000000000000000000000000000РуһопП0 
ріскіерООООО0000000000000000000000000000000000000000 
0000000006 


00000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


[1 10000000зенооооОРуопрроооооооооооооооооооооооооо 
UUUUUU000000UUUUU000000UUUUU0UPythonUUuUUU00000UUUUUDU 
О000000005е#00000000000000000000000000005еІ#000000 
о00000000ѕе#000000000000000 


0000 


О000Руєһопр0000000000000<аѕѕ0000000000000000000 
О05000000000Руєопо000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUU0U0000000PythonUUUUUUUUU00000000000000000D00DD 
ОО000000000000ОРОП000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


0000 


1.000000000000 
2.Д0000000000 

З ОООД000000000000000 
4.0000000000000000000 
5.Python[|[|[]self[ 00000 
6.PythonQ00U000000000 
7.0ОО00000000000000 
8.UUUUUUUUUUUUUUD 


9.Python ООРОПО00000000000000 


0000 


1.00000000000000000000000000000000000000000000 
[00000000000000000000099Р000000000000000000000000 
0000000000000 


2.П00000<іаѕѕ$0000000000000000000000 


З ОДОД0000000000000000000000000с1а55 00000000000 
о00000<аѕѕ0000000000000000000000000000000аѕѕ$00000 
ОДОДО0000000000000000000000000000000с1а55 00000000 
ПОБОВОВОВОВОЕ 


4 .П0000000000000000000000 00000 < а з500000000000 
ѕеі#ОООООООО0ОО0000000000000000000000000000000000 
о00000<аѕѕ000000000000000000__ init ПОО0000000000000 
UUUUUUUUUUUUUUUUU 


2.SselfUUUUUUUUUUUUUUUU0000000000PythonUUUUU0U00000 
UUUU00000000000000000selfUUUUUUUUUC++UavaUUUUUUUDUD 
ООДеВІ50ООО00000000000000000000000РУСРОПОООООДО00000 
000 


6.PythonUUUUUUUUUUUUUUUUU000000000000000000000DD 
О0808000000000000000000000000000000000Руєһопро0000000 
РуєпопПДОООДООДД000000000000 


7 ОДОО00000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


8._init_DOO00000000000UUUUUUUUUUUUUUUU0000000000 
000000 


9.)00000005еї00 init. ПОДОПРУЄПОПОООРДДОДООО 


0270 0000 


0000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000 
О00000000000Руєпопо00000000000000000000000000000000 
00 


ОДООД00000000000000 
"Рег50п--- ОДООО000000000000 
Manager 一 一 UUUUUFersonUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU0000000000shelve0000000000000UU00UUUUUUUUUUUUUUUDUD 
ПОООООООООООРу оп 0000000000000 


0UU0000000000000000000000000000UPython000000000D00 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
ОДОООО00000000000000 


О00000000000000000000000РуёһпопоооРо000000000000 
О000000Руєһопо0000000000000000000000000000000000000 


0000 


00100000 


ПООО00000000000000000000000000000000Регѕопо00000 
О00090000000000000000000Рупопоо00000000000000000000 
О000000000000000000000ѕе#О000000000000000000000000 
ОДООООО00000000000000000000000000000000Прегзоп.руб00 
DUBBI Person dr T 


# File person.py (start) 


class Person: 


0UU000000000000000000000000Python0000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUperson.pyUUUUUUUUUUUUU 
DEBDBIBUBBUHDUHDUC Person i pm m pm np p m Bm ib HI! 
UUUUUUUUUUUDUDU 


000008 


ПО00000000РегѕопПо000000000000000000000000000000 
О00000000РуёћопрО000000000000000000000000000005еі0 


00ООооооооооооооооооооооо init — Donna] p se! fn rinn 
UUU000000000000PythonUUUUUUU0000000000000000000 


# Add record field initialization 
class Person: 
def — init (self, name, job, pay): # Constructor takes 3 arguments 
self.name - name # Fill out fields when created 
self.job - job # self is the new instance object 
self.pay - pay 
UU0000000000000000000000000UUUUUUUUUUUUUUUUUUself 
UUU0000UOoouUUUUselfO000000000UUnameUjobUpayDUOUUUUUUUUD 
000000000000000000000000000000000000000000000000 


0000000000000 


ОООО00000000000000000000000000000000000)06000 
. init ДОСО00000000000005еїб)о b rm n nin p am mp n n nmm II! 
ОО000000000000000000005%еіғ.јою -jebrrnrjebrimrnis eff. ebrii 
ОрОб0000000/о5 00000000РУСПоОПОООООООООООДОООО000000000 
0000000000006 


ОД000 17 ®__00000000000000000000000000000000000000000 
000000000000000000000000000000000000000000000000 
000000000000000000000000000000000000000 


IDD jobii pam an m n d N en en n ij aim m m 
00000)06000Мопедррр0р0000000раурорбороообобобор00000000 


UU00000000000000000payUUUUUU0U00000UPythonUUUUUUUUUDUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


# Add defaults for constructor arguments 


class Person: 
def _ init (self, name, job-None, рау-0): # Normal function args 


self.name - name 
self.job - job 
self.pay - pay 


ПППППППИГГППРегвоп ООО патеПП п еПрауПП ППП 
ОДОД00000000000000Мопелробр)005еїОООРУЄПоПОООДОДОДООО 


[000000$е 000000000000 


000008 


0000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
Python0UU00000000000000000000UUUUUUUUUUUUUUUUUUUUUDUD 
UPythonUUuUUUUUUUUUUUUUUUU00000000000000000000000U0UU 
UUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000000000000000000000000000000000000000000 
ОДОД00000000000000000000000000000000000РУспопб00000 
ОДООООО000000000000000000000000000000000000000000000 
00 


# Add incremental self-test code 


class Person: 
def init (self, name, job=None, pay=0): 
self.name - name 
self.job - job 
self.pay - pay 


bob - Person('Bob Smith') # Test the class 
sue = Person('Sue Jones', job='dev', pay-100000) # Runs __init__ automatically 
print(bob.name, bob.pay) # Fetch attached attributes 


print(sue.name, sue.pay) # sue's and bob's attrs differ 


UU000Ubob000UobUpay0000000000sueUUUUUUUUUUUUUDUD 
ПОѕоероо0000000000000000000000000000000000000000000 
ОООО00000000000000000000000000000000 init ЮООДО0000 
ОДОООО0000000000000000000000000000000000000000000 


ОДООО0О00000000000000000000000000000000000000 
ОпатеПрау  П 


C:\misc> person.py 
Bob Smith O 
Sue Jones 100000 


UUU000UPythonUUuUUUUUUU0U00000000000000000000UPerson 
00000000000000000000000000000000000000000 


DDO0000000000000000000000000000bobDnameDDsue0 
пате[чеПрауПППБо6ПрауПППППИППОПОВОПИПОНО 6 чей ПП 
ООООО0000000000000000000000000000000000000000000000 
000000$е100000000000000000000000000000000000000000 
ПОБОООООООООРУ the n 00000000000000000000 


UUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU00000000UprntUUUUUUUUU0U00000000000000000000000U0UD 
0000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
0000 


00000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
_name_UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


# Allow this file to be imported as well as run/tested 


class Person: 
def _ init (self, name, job-None, рау=0): 
self.name - name 
self.job - job 
self.pay - pay 


if name == ' main ': # When run for testing only 
# self-test code 
bob = Person('Bob Smith’) 
sue = Person('Sue Jones', job-'dev', pay=100000) 
print(bob.name, bob.pay) 
print(sue.name, sue.pay) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU_name П 
_maln_UUUUU0UUUU000000000000000 


C:\misc> person.py 
Bob Smith 0 
Sue Jones 100000 


c:\misc> python 

Python 3.0.1 (r301:69561, Feb 13 2009, 20:04:18) ... 
»»» import person 

>>> 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00 


000000 


ПОРУ оп 3.0QQ0000000000000Python 3.orprint 000000 
UUUPython 2.600000UUUUUUUUUUUUUUUUUUUUUU000000000000 
UUUUUUUUUUUUUUUDUDU 


c:\misc> c:\python26\python person.py 
('Bob Smith', 0) 
('Sue Jones', 100000) 


UU0000000000000000000000000UUPython 2.6 ргіп 0000 
UUU000U000000000000000000000000000000UUPython 2.60 
Python 3.0000000000000000000 


print('{0} (1)'.format(bob.name, bob.pay)) # New format method 
print('%s Xs' % (bob.name, bob.pay)) # Format expression 


0020000000 


UU00000000000000000000000000000U0000UUUUUPythonD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
ОООД0О000ОРУФОПОДООООООООООООБООООООД0О0О0000000000 
00000 


UUUUUUname0UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


»»» name = “Bob Smith' # Simple string, outside class 
»»» name.split() # Extract last name 

['Bob', 'Smith'] 

»»» name.split()[-1] # Or [1], if always just two parts 
'Smith' 


UUUUUUUUUUUUUUUUpayUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUU0UPythonUUuUuUUUUUUUUUUUUU0000000000000 


>>> pay = 100000 f Simple variable, outside class 
»»» pay *- 1.10 # Give a 10% raise 
»»» print(pay) # Or: pay = pay * 1.10, if you like to type 


110000.0 # Or: pay = pay + (pay * .10), if you really | do! 


О0000000Регѕопо000000000000патеђрауроо0000000 
рор.патеђѕие.рау000000000000000000000000000 


# Process embedded built-in types: strings, mutability 


class Person: 
def init (self, name, job=None, pay=0): 
self.name - name 
self.job = job 
self.pay = pay 
if name == ' main ': 
bob = Person('Bob Smith') 
sue - Person('Sue Jones', job-'dev', pay-100000) 
print(bob.name, bob.pay) 
print(sue.name, sue.pay) 
print(bob.name.split()[-1]) # Extract object's last name 
sue.pay *= 1.10 # Give this object a raise 
print(sue. pay) 


UUU000000000000000000000000000UUUUUUUUUbobUUUUUUU 
UUUUUUUUUUsueUpayUUUUUUUUUUUUUUUUUsueUUUUUUUUUUUUDUD 
UUU0000000000000appendUUD 


Bob Smith 0 

9ue Jones 100000 
Smith 

110000 .0 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
000000000000000000000000000000000000000000000000000 
000000000000000000000000000000000000000000000900000 
000000000000000000000000000000000000000000 


0000 


ОДООООО000000000000000000000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
ОДОДООО000000000000000000000000 


ОРУуСпоПООДООООООООО0ОО000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
ОДООООО0О00000000000000000000000000000 


ОДООДО0000000000000000000000000000000000000000000 
О000000000000000000ѕе#000000000000000000000000 


# Add methods to encapsulate operations for maintainability 


class Person: 
def init (self, name, job-None, pay=0): 
self.name - name 
self.job = job 
self.pay - pay 


def lastName(self): # Behavior methods 
return self.name.split()[-1] # self is implied subject 
def giveRaise(self, percent): 
self.pay = int(self.pay * (1 + percent)) # Must change here only 
if name == ' main ': 


bob = Person('Bob Smith') 
sue - Person('Sue Jones', job-'dev', pay-100000) 
print(bob.name, bob.pay) 
print(sue.name, sue.pay) 


print(bob.lastName(), sue.lastName()) # Use the new methods 
sue.giveRaise(.10) # instead of hardcoding 
print(sue.pay) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU000U0U0UUselfDUU 


UU0000000000000000000000iastName000000selfUUUUUUD 
UUUbob0000000000000000000selfUUUUUUUiastNameUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
giveRalseUUUUUselfOD000000sueUUUUUU 


UUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUU 
0000000000000000 


Bob Smith O 

Sue Jones 100000 
Smith Jones 
110000 


ОООО00000000000000000ѕиеђПрау00000000000000000000 
о000000ітООООО00000000000іп#оаєО0000000000000000 
0000000000000000000000000000000000000000000000000 
ПОБООВОООО0О Регой ПП ПІ 


ООО00050000000000000гоипа( м, 2)00000000000д2есітаї б 
ОООД000000000000000000000000009є.26010:.200000000000 
О000000000000000000000іп000000000000000000024000 
Тогта(в.руП ППтопеуП 00000000000 00000000 0000000000 
000 


UUUUUUUUUUUUUUUsueUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
ОООД0О0000ОРУСПОПОООООООООООООВООООООД0О0000000000000 
000000$е 0000 


‘OOUU00bob.lastName()bobQ000000000sel fl 


:П0000ѕче.ІаѕҸате()ѕие0005е!# 


UU000000000000000selfUUUUUUUUUUU00000000000000000 
giveRalseUUUUUUUUUUUUU000000000000000giveRalse0UbobDD 
[000000000069509000000000000000000000000000002.90000 
000000 


ПППППО!МеКа!$еППППрегсеп ror Tin bab nn bd bm dn dr 
0000000000001 особ п0000000000000008490000000000000 
ОДООООД000000000000000000000000000000000000000000000 
О00000000000000000000000000РуёћопПаѕѕег 0000000000 
0000000000000 


[003000000 


0000000000000000000000000000000000000000000000 
00000000000 


UUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUU 
UUUUbob.nameUsue.payUUUUUUUUUUUUUUUUUU0000000000000 
UU0000000000000000000000000000000UUUUUUUUUUUUPython 
UUUUUUUUUUUUUUUUUUUUUU 


000000000000000000print(sue)000000000000000000000 
UUU0UPython 3.0000UUsue000 00"UUPython 2.6UUUUUsueDD 
0700700 


Bob Smith 0 

Sue Jones 100000 

Smith Jones 

« main .Person object at 0x02614430» 


000008 


UUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUU 
ОООО00000000000000000000000000РУспопОДООООДОДО00000 


ОД000000 init :DUOUU_str_0UUUU0000000000000000000_str _ 
00000000000000000000000000000000000000000000000 
_str_UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000 


UU00000000000_nt_OUUUUUUUUUUUUUUUUUUUUUUUUUUDUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU_str_UUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
000000000000000000000 


# Add — str | overload method for printing objects 


class Person: 
def іпі% (self, name, job-None, рау=0): 


self.name - name 
self.job - job 
self.pay - pay 
def lastName(self): 
return self.name.split()[-1] 
def giveRaise(self, percent): 
self.pay = int(self.pay * (1 + percent)) 
def str (self): # Added method 
return '[Person: Xs, %s]' % (self.name, self.pay) # String to print 
if name == ' main ': 
bob = Person('Bob Smith') 
sue = Person('Sue Jones', job='dev', pay=100000) 
print(bob) 
print(sue) 
print(bob.lastName(), sue.lastName()) 
sue.giveRaise(.10) 
print(sue) 


ОДО000000000 str — HD enm m nm pan n m np m pa 


00000000000000000000000000000000000000000000000000 
000000000000000000000000000000000000000000 


[0000000$е1 (pmi gn p n p aa bd pm ap n dn an d a CO] d n Dr 
0000000000 _ str. ПП. 1” QO0000000000000 


[Person: Bob Smith, 0] 
[Person: Sue Jones, 100000] 
Smith Jones 

[Person: Sue Jones, 110000] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU_repr_DUUUUUUU 
UUUUUUUUUUUUUUUUUUU_str_OUUUUUUUUUUUUUUUUUUUU_repr | 


UUUUUUUUUUUUUUUUUUUU_str_UUUUUUUUUU_repr_UUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU_str_UU 
0000 


UU4UUUUUUUUD 


О00000000000Руєпопо00000ОРОПО000000000000000000 
UUUUUUUUUUUUUU_str_ ООООООООО00О00О000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
000000000000000000000 


0000000000099Р00000000000000000000000000000000 
[0000000000000099Р000000000000000/2000000000000000 
[0000000000000099Р000000000000000000000000000000 
000000000 


0000 
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class Manager(Person): # Define a subclass of Person 
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class Manager(Person): # Inherit Person attrs 
def giveRaise(self, percent, bonus-.10): f Redefine to customize 
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class Manager(Person): 
def giveRaise(self, percent, bonus-.10): 
self.pay = int(self.pay * (1 + percent + bonus)) # Bad: cut-and-paste 
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class Manager(Person): 
def giveRaise(self, percent, bonus-.10): 
Person.giveRaise(self, percent + bonus) # Good: augment original 
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class.method(instance, args...) 
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# Add customization of one behavior in a subclass 


class Person: 
def init (self, name, job-None, pay=0): 
self.name - name 
self.job - job 
self.pay - pay 
def lastName(self): 
return self.name.split()[-1] 
def giveRaise(self, percent): 
self.pay = int(self.pay * (1 + percent)) 
def str (self): 
return '[Person: %s, Xs]' X (self.name, self.pay) 


class Manager(Person): 


def giveRaise(self, percent, bonus-.10): # Redefine at this level 
Person.giveRaise(self, percent + bonus) # Call Person's version 
1+ name == ' main ': 


bob = Person('Bob Smith') 

sue - Person('Sue Jones', job-'dev', pay-100000) 
print(bob) 

print(sue) 

print(bob.lastName(), sue.lastName()) 
sue.giveRaise(.10) 


print(sue) 

tom - Manager('Tom Jones', 'mgr', 50000) # Make a Manager: __init__ 
tom.giveRaise(.10) # Runs custom version 
print(tom.lastName()) # Runs inherited method 
print(tom) # Runs inherited __str__ 
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if name == ' main ": 


print('--All three--') 


for object in (bob, sue, tom): # Process objects generically 
object. giveRaise(.10) # Run this object's giveRaise 
print(object) # Run the common __str__ 
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Jones 
[Person: Tom Jones, 60000] 
--All three-- 


[Person: Bob Smith, 0] 
[Person: Sue Jones, 121000] 
[Person: Tom Jones, 72000] 
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class Person: 
def lastName(self): ... 
def giveRaise(self): ... 
def str (self): sas 


class Manager(Person): # Inherit 

def giveRaise(self, ...): ... # Customize 

def someThingElse(self, ...): ... # Extend 
tom - Manager() 
tom.lastName() # Inherited verbatim 
tom.giveRaise() # Customized version 
tom.someThingElse() # Extension here 
print(tom) # Inherited overload method 
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# Add customization of constructor in a subclass 


class Person: 
def — init (self, name, job-None, pay=0): 
self.name - name 
self.job - job 
self.pay - pay 
def lastName(self): 
return self.name.split()[-1] 
def giveRaise(self, percent): 
self.pay = int(self.pay * (1 + percent)) 
def str (self): 
return '[Person: %s, Xs]' X (self.name, self.pay) 


class Manager(Person): 
def _ init (self, name, pay): # Redefine constructor 
Person. init (self, name, 'mgr', pay) # Run original with 'mgr' 
def giveRaise(self, percent, bonus-.10): 
Person.giveRaise(self, percent + bonus) 


if name == ' main ': 
bob - Person('Bob Smith') 
sue - Person('Sue Jones', job-'dev', pay-100000) 
print(bob) 
print(sue) 
print(bob.lastName(), sue.lastName()) 
sue.giveRaise(.10) 


print(sue) 

tom - Manager('Tom Jones', 50000) # Job name not needed: 
tom.giveRaise(.10) # Implied/set by class 
print(tom.lastName()) 

print(tom) 
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# Embedding-based Manager alternative 


class Person: 
ovv Se, vs 


class Manager: 
def init (self, name, pay): 


self.person - Person(name, 'mgr', pay) # Embed a Person object 
def giveRaise(self, percent, bonus-.10): 
self.person.giveRaise(percent + bonus) # Intercept and delegate 


def  getattr (self, attr): 


return getattr(self.person, attr) # Delegate all other attrs 
def str (self): 
return str(self.person) # Must overload again (in 3.0) 


if name == ' main ": 
...5ате... 
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# Aggregate embedded objects into a composite 


bob = Person(...) 
sue - Person(...) 
tom - Manager(...) 


class Department: 
def init (self, *args): 
self.members - list(args) 
def addMember(self, person): 
self.members.append(person) 
def giveRaises(self, percent): 
for person in self.members: 
person.giveRaise(percent) 
def showAll(self): 
for person in self.members: 
print(person) 


development - Department(bob, sue) 
development.addMember(tom) 
development.giveRaises(.10) 
development.showAll() 


# Embed objects in a composite 


# Runs embedded objects' giveRaise 
# Runs embedded objects! __str__s 
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»»» from person import Person 

»»» bob - Person('Bob Smith') 

»»» print(bob) # Show bob's __str__ 
[Person: Bob Smith, 0] 


>>> bob. class | # Show bob's class and its name 
«class 'person.Person'» 
»»» bob. class . name 


'Person' 
>>> list(bob. dict .keys()) # Attributes are really dict keys 
['pay', 'job', 'name'] # Use list to force list in 3.0 


>>> for key in bob. dict : 
print(key, '=>', bob. dict (Кеу)) # Index manually 


pay => 0 
job => None 


name => Bob Smith 


>>> for key in bob. dict : 
print(key, '=>', getattr(bob, key)) # obj.attr, but attr is a var 


pay => 0 
job -» None 
name -» Bob Smith 
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# File classtools.py (new) 
"Assorted class utilities and tools" 


class AttrDisplay: 


Provides an inheritable print overload method that displays 
instances with their class names and a name-value pair for 
each attribute stored on the instance itself (but not attrs 
inherited from its classes). Can be mixed into any class, 
and will work on any instance. 


def gatherAttrs(self): 
attrs = [] 
for key in sorted(self. dict ): 
attrs.append('%s=%s' % (key, getattr(self, key))) 
return ', '.join(attrs) 
def str (self): 
return '[Xs: Xs]' % (self. class . name , self.gatherAttrs()) 


if name == ' main | 
class TopTest(AttrDisplay): 
count - 0 


def init (self): 
self.attri = TopTest.count 
self.attr2 = TopTest.count+1 
TopTest.count += 2 
class SubTest(TopTest): 
pass 


X, Y = TopTest(), SubTest() 
print(X) # Show all instance attrs 
print(Y) # Show lowest class name 
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C:\misc> classtools.py 
[TopTest: attri=0, attr2-1] 
[SubTest: attri=2, attr2=3] 
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»»» from person import Person 
»»» bob - Person('Bob Smith') 


# In Python 2.6: 


>>> bob. dict .keys() # Instance attrs only 

['pay', 'job', 'name'] 

»»» dir(bob) # + inherited attrs in classes 

[' doc ', ' init ', ' module ', ' str ', 'giveRaise', 'job', 
'lastName', 'name', 'pay'] 


# In Python 3.0: 


>>> list(bob. dict .keys()) # 3.0 keys is a view, not a list 

['pay', 'job', 'name'] 

»»» dir(bob) # 3.0 includes class type methods 

г". Glass. "з '. delattr. "у “diet Sy “doe "у еа. 7; *. format .."4 


“ ge ", ` getattrtibute ^", ° gt ", hash ^," іш”, 18 7, 


...more lines omitted... T 
' Ssetattr ^", ' sizeof ", ' str _, ' subclasshook  ", ' weakref ", 


'giveRaise', 'job', 'lastName', 'name', 'pay'] 
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class TopTest(AttrDisplay): 


def gatherAttrs(self): # Replaces method in AttrDisplay! 
return 'Spam' 
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# File person.py (final) 
from classtools import AttrDisplay # Use generic display tool 
class Person(AttrDisplay): 

Create and process person records 


def _ init (self, name, job-None, рау=0): 
self.name - name 
self.job - job 
self.pay - pay 
def lastName(self): # Assumes last is last 


return self.name.split()[-1] 
def giveRaise(self, percent): # Percent must be 0..1 
self.pay = int(self.pay * (1 + percent)) 


class Manager(Person): 
A customized Person with special requirements 


def init (self, name, pay): 
Person. init (self, name, 'mgr', pay) 

def giveRaise(self, percent, bonus-.10): 
Person.giveRaise(self, percent + bonus) 


if name == ' main ' 
bob = Person('Bob Smith') 
sue - Person('Sue Jones', job-'dev', pay-100000) 
print(bob) 
print(sue) 
print(bob.lastName(), sue.lastName()) 
sue.giveRaise(.10) 
print(sue) 
tom - Manager('Tom Jones', 50000) 
tom.giveRaise(.10) 
print(tom.lastName()) 
print(tom) 
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C:\misc> person.py 

[Person: job-None, name-Bob Smith, pay=0] 
[Person: job=dev, name=Sue Jones, pay=100000] 
Smith Jones 


[Person: job=dev, name=Sue Jones, pay=110000] 
Jones 


[Manager: job=mgr, name=Tom Jones, pay=60000] 
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shelveQpickleQO0000000000" !——Q000000000000000000000 
іепОіпДаїсі. кеуѕ00000000000005һеІімеђоо000000000000000 
00 


UUUU000000000shelve000000000000U0UUUUUUUUUUUUU 
shelve000000000000000000000UshelveUUUUUUUU0U000000000 
UUUUUPythonUUuUUUUUUUUUUUU000000000003QLUOO0D00O0UDUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
shelve0UUUPythonUUUUUUUUPythonUUUUUUUUUUDUU 


ПОДОДОРУЄПОПпООО00"5Пеїуе"ПОДОООООО00000000000000000 
UUUUUUUUUUUUDU 


Ushelve0UUUUUUUU 


PickleUshelve0000000000000000U00UUUUUUUUUUUUUUUDUD 
0UU00000UUUUProgramming РуєпопПООООДОООООДОДОД0000 
РУЄпопПДОООООООО0ОО0000000000000000000 


ОООО00000000000000005пеїмеПоДОО00000000000 
гпакеаю.рурО0000000000000000000000000000000000000000 
О00000000#отрооо000000000000000000000000000000000 
00000000000000000000000000 


import person # Load class with import 
bob = person.Person(...) # Go through module name 


from person import Person # Load class with from 
bob = Person(...) # Use name directly 


UUUUfromU000000000000000000000000UUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UU000000000Ushelve0000000000000UUshelveUUUUUUUUUUUUUD 
UUUshelve000000shelve000000000UUUUUUUUshelveUUUUUUUDUD 
00 


# File makedb.py: store Person objects on a shelve database 


from person import Person, Manager # Load our classes 

bob = Person('Bob Smith') # Re-create objects to be stored 
sue - Person('Sue Jones', job-'dev', pay-100000) 

tom - Manager('Tom Jones', 50000) 


import shelve 


db = shelve.open('persondb') # Filename where objects are stored 

for object in (bob, sue, tom): # Use object's name attr as key 
db[object.name] = object # Store object on shelve by key 

db.close() # Close after making changes 


UU0000000000000000000000shelveUUUUUUUUUUUUUshelve 
ОООД0О00000000000000000100000000005006перороб000000 
ОДООООО000000000000000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
РуєпопрО0000000000000000000000000000000000000000000 
000000000000000000000000000000000000000000000000 


C:\misc> makedb.py 


UUUUUshelve 


QO00000000000000000000D00000DDDU"persondb"DO0000000 
UUU000U00000000000000Uopen000000Ushelve.openwDUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
О00000030Руһоп00ріскіеро00000000000000000000000000 
000000000000000000000 


00000000000$ВемейПОПОМАпаоми5 Explorer[]Python shell 
О00000000000000000000000000005$һеімерооооооооо0000000 
Python З.ОПООООО0О000000000000003000000Руќћоп 2.600000 
0ОО0Орегзопа  ПППо5ааь ППППРУ* Поп $Пе!мейППОПОРу*«Поп 
3.00UbsddbUUUUUUUOUUDD 


# Directory listing module: verify files are present 


»»» import glob 
»»» glob.glob('person*') 
['person.py', 'person.pyc', 'persondb.bak', 'persondb.dat', 'persondb.dir'] 


# Type the file: text mode for string, binary mode for bytes 


»»» print(open('persondb.dir').read()) 
'Tom Jones', (1024, 91) 
...more omitted... 


»»» print(open('persondb.dat', 'rb').read()) 
b'\x80\x03cperson\nPerson\ng\x00) \x81q\x01}q\x02(X\x03\x00\x00\x00payq\x03K... 
...тоге omitted... 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU00000000000000000000000000000000UshelveUUUshelvebDU 
UUPythonUUUPythonDO00UUU000UUUPythonD0OUODUD0000UUUUUUDU 
UUUUUUUUUUUUUUUUUUDU 


»»» import shelve 
>>> db = shelve.open('persondb') # Reopen the shelve 


>>> len(db) # Three 'records' stored 

3 

»»» list(db.keys()) # keys is the index 

['Tom Jones', 'Sue Jones', 'Bob Smith'] # list to make a list in 3.0 

»»» bob - db['Bob Smith'] # Fetch bob by key 

»»» print(bob) # Runs __str__ from AttrDisplay 
[Person: job=None, name=Bob Smith, pay=0] 

>>> bob.lastName() # Runs lastName from Person 
“Smith 

>>> for key in db: # Iterate, fetch, print 


print(key, '=>', db[key]) 
Tom Jones => [Manager: job=mgr, name-Tom Jones, pay=50000] 
Sue Jones => [Person: job=dev, name-Sue Jones, pay=100000] 


Bob Smith => [Person: job=None, name-Bob Smith, pay=0] 


»»» for key in sorted(db): 
print(key, '=>', db[key]) # Iterate by sorted keys 


Bob Smith => [Person: job=None, name=Bob Smith, pay=0] 
Sue Jones => [Person: job=dev, name=Sue Jones, pay=100000] 
Tom Jones => [Manager: job=mgr, name=Tom Jones, pay=50000] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUFPersonUManagerUUUUU 
DDD000000bobDlastName000000000000000000000000000000 
UUPersonUUUUUUU0U0U000UUPython0U0U0000UpickieUU0U000UUself 
UUU0000000000000000000000000shelve0UUbobUUUunpicklen0 
ОООРУСФПОПОООДОООДОДОДОБОБОСОО 


000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000 
000 


“"ПООООО000000000000000000000000000000000ріскіер00 
О0000000000000000000000005у5ѕ.раєһоо00000000000000000 
ОДОД0000000000000000 main  ПОДОДОООО0000000000000000 
ОО000000000000000000000ріскіеПоооо000000000000000000 
UUUinternetUUUUUU 


'010000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUU 


2helve00000000000000000000000000UUUUUUUUUUUUUUUD 
UUshelveUpickle00000000000 


00$Пемей 000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU000000000000000PythonUUUUUUUUUUU000000000000000 
updatedb.pyUUUUUUUUUUUUUUUUUUUUUUUUUUU0000000000000 
ООД00000000070070000000----0000000 str ПОО00000000 
дімеВаїзе ППОДОООД0000000000РБОООООДО"ОО00"0000000000 
0000 


# File updatedb.py: update Person object on database 


import shelve 


db = shelve.open('persondb') # Reopen shelve with same filename 

for key in sorted(db): # Iterate to display database objects 
print(key, 'М=>', db[key]) # Prints with custom format 

sue = db['Sue Jones | # Index by key to fetch 

sue.giveRaise(.10) # Update in memory using class method 

db['Sue Jones'] = sue # Assign to key to update in shelve 

db.close() # Close after making changes 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUU0UUsueUpayUUUsue0UUUUUUUUUUU.… 


c:\misc> updatedb.py 


Bob Smith => [Person: job=None, name-Bob Smith, pay=0] 
Sue Jones -» [Person: job-dev, name-Sue Jones, pay-100000] 
Tom Jones -» [Manager: job-mgr, name-Tom Jones, pay-50000] 


c:\misc> updatedb.py 


Bob Smith => [Person: job=None, name-Bob Smith, pay=0] 
Sue Jones => [Person: job=dev, name=Sue Jones, pay=110000] 
Tom Jones => [Manager: job=mgr, name=Tom Jones, pay=50000] 


c:\misc> updatedb.py 


Bob Smith => [Person: job=None, name=Bob Smith, pay=0] 
Sue Jones => [Person: job=dev, name=Sue Jones, pay=121000] 
Tom Jones => [Manager: job=mgr, name=Tom Jones, pay=50000] 


c:\misc> updatedb.py 


Bob Smith => [Person: job=None, name=Bob Smith, pay=0] 
Sue Jones => [Person: job=dev, name=Sue Jones, pay=133100] 
Tom Jones => [Manager: job=mgr, name=Tom Jones, pay=50000] 


ПОООБОООБОООВООРУ then nini Ishelve[ipickle[ mant 
UU000000000000000000000000shelve00UUUUUUUUUUUUUUUUDUD 


c:\misc> python 

>>> import shelve 

>>> db = shelve.open('persondb') # Reopen database 
>>> rec = db['Sue Jones'] # Fetch object by key 
>>> print(rec) 

[Person: job=dev, name=Sue Jones, pay=146410] 

>>> rec. lastName() 

'Jones' 

»»» rec.pay 

146410 


DOS nnd" pin apad UU0000000U0UUUUUUUUUO0DD 
pickle00Ushelve0000000000000UUUUUUUUUUUUUUUUUUUUUUD 


pickleshelveQQ000000000000Python ПП 


0000 
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UUUU000000000PythonUshelve000000000000000000D0000DUUD 
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UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
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D0000000000000000Python0000000000000000000000 


GUI 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUU0U00000000000000000000000UUUUUUUUUUUUPythonDUtkinter 
UDPython 2.6ПЦТКїпїте !ШПСО!ППЦПППППЦП\У//ХРуК һопЦРУОЦПППП 
UUUUCUIUtkinterPythonDDODO00U0U0UUUUUUUSUIDUUUUUGUIDO 
UUUUUU0U0WxPythonUPyQtDUUUUUUUUUUUUUUUUUU0UUCUID 
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UUUU00000000000000000000shelveUUUUUUUZODBUUUUUU 
UUUUOODBUUUUUUUUUUUUU000000000MySQLUOracleD 
PostgresQLU2QLite00000000000>QLU000000UPythonD00UD00D00 
UUUU00002QLite00000000000000000Web000000000ZODBDD0 
UPythonUshelveUUUUUUUU00U000000000000000000000000DUUD 


000000Му594]005$9Н100000000000000000000000 
Python[ DO gb 
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UUUU0000000000000000000000PythonUOOPUUUU 
25QLObjectU>QLAIchemyDU0000000000ORMDUU0U0U0000000000 
Python0U0000000000000000000000UUPythonDDODOODO0DUO0UDUD 
UUUUshelve0ZODB0U00000OODB0000000000000000PythonDD 
UUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUU0000000000000000WebUUUPythonUUUUUUUDUU 
Programming РуќћопрО0000000000000000000000000000000 
О000000601000%еБоб0080000000000000000000000000000000 
О0500000000000000Руєһопу0000000 


0000 


ОООДОО000000000000000000000000РУСРоПОДООРДООООО 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUD 


D00000000000000000000D0DddshelveDO0000000000000000 
D00000000000000000000Python000000000000000000000D0000 
ОО0000000000000000000000000000000000060100000000000 
UUUUUUUUUUUUUUUUUUUUUUUU 


UUU00000000000PythonUUUUUU0000000000000000000DD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUU 


0000 


1.Д))005 петме)000МападегдорООД000000000000000 


2.П000005һемер000РегѕопрО0000000000000000000000 
ОдімеваїведродродО000 


3.0000000000000000000000000 
4 ПООД000000000000000000000000 
5 ОДООД000000000000000000000000000000000 


6.00000 dict ПОООДОООО0О0000000000000000000000000 
ПО000 


7 ОДОО0000000000000000000000 


8.0000000000000РуєһопрО0000000000000 


0000 


1.000000000Мападетдо000сіазв5іооі5 ПОДАНТОЇЗріаурод 
_str_UUUUUManagerUUUUUUUUUUUUUUUUUUUUUUUPersonUDUUU 
О00000__$г__ ПОООООООО000АгОіѕріауроооооо000000000000 
UUUUUUUUUUUUUUUUUUD 


2.00000000000000shelveUUUUUUUUUpickleUUUUUUUUUUDD 
D0000000000Python0000000000000000000000000000000D0000 
__сіаѕѕ_ ПОООООООООООО0000000000000000000000000 
lastName(giveRaise{]__str_ QU000000000000000000000 


З ОДООДО00000000000000000000000000000000000000 
О0000РуєћопрОо0000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUU 


4 ПООД0ОД0000000000РДДОООООООДОООДООООД0000000000 
ОДОООО00000РПДОО"О000"ОООО000О00000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
000000 


5 ОДООД0000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


6.ОООД000000000000000000000000000000000000000000 
00000000 str ПППППППИП init ПОООО00000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


7.0000000000Мападег ПРегзоп ДОООООООДООО000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


З ОООДО00000000000000000000000000000000000000000 
ОДОДОО0000000000000000000000000000000патеПаадгеззі) 
birthday[]phone[]JemailLD ПООО0000000000000000000000000000 
0000005епаплаї ОДОДОО0О000ОРУСпОПДООЗ mpt li ПООД00000 
О00000000Руёћоп000000000000000000000000000000000 
АгОіѕріауро000000000000000000000000000005һеімеП0000 
UUUUUUUUUUUUUUUUUUUU 


0280 ОО00000 


D0000000000000Python OOPOOO0000000000000000000000 
0000000000000000000000000000000000000000000000000 
О00000000000000026000000000000000000000000000000000 
О0000000000Руєпопро0000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUDDU 


class] 


[J|] Python сіаѕ50000000000000РОО0000000000000000000 
О00000000000000000<аѕѕП00Руһопо0000РО0000С+ +000 
UUPythonUclassUUUUUUUUUUdefD00classUUUUUUUUUUUUUUUUUD 
U00 一 一 UUUUUUUUUUUUUU000000000000000000000defUUUclass 
UUU0000000000000PythonUUUUU000classUU0000000000000U0UD 
ОДОООО00000000000000 


0000 


сіаѕ$ПО00000000000000000000000000000000000000000 
О0000000000000000000000000030000000000000аѕѕ$000000 
00 


class «name»(superclass,...): # Assign to name 
data - value # Shared class data 
def method(self,...): # Methods 
self.member = value # Per-instance data 


Остаз5 ПОООООООД00О000000000000000000000000000 
. init РОДОООДОбОД0000000000000 


ШП 


0000000000000000000000000000000000000000000000 
UUU000U0UUciassU0000000000 


UU000000000000ciassUUU000UUUUUUUUUUPythonD0UclassbUb 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


`0000000<1а$$00100000000000000000000000000000000 
00 


“"ПО000000000<!аѕ5ВО000000000000000000 


О00000000000000000Руєћопро000000000000000000000 
00000000000 


UUciassU00000000000000000000UUUprntO=DUIfOdefDOUU 
classUUU0000000000000000000000classUUUUUUUUUUUUUUciass 
UU0000000000000000000defUUUUUUUUUUUUUUUUUUUUUUDUD 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


»»» class SharedData: 
spam - 42 # Generates a class data attribute 


>>> x = SharedData() # Make two instances 


>>> y = SharedData() 
>>> X.Spam, y.spam # They inherit and share 'spam' 
(42, 42) 


0UU0000000spam00ciassUU0000UUUUUUUUUUUUUUUUUUUUUD 
[000000000000000000000000000000°"0 


>>> SharedData.spam = 99 
>>> X.spam, y.spam, SharedData.spam 
(99, 99, 99) 


О000000000000000000000000000000000000000000321000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUspamUUUUUUUUUUUU 


>>> x.spam = 88 
»»» X.spam, y.spam, SharedData.spam 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
0 О000у.ѕ=рато000000000000000х.ѕратрооосооо00000000 
xDUUUU 


0000000000000000000000000000000000000000000 


class MixedNames: # Define class 


data = ‘spam’ # Assign class attr 
def init (self, value): f Assign method name 
self.data - value # Assign instance attr 
def display(self): 
print(self.data, MixedNames.data) # Instance attr, class attr 


0000009е7100000000000000000000000=00000000000000 
UUU000UdataUUUUUUUUUU00000000000000000000000000Udata 
ПОО0О0000000000 9 ава 79000000 


UUU0000000000000data0000000000self,dataUUUUUUUUUDU 
аакарр0000000 


>>> x = MixedNames(1) # Make two instance objects 

>>> y = MixedNames(2) # Each has its own data 

>>> x.display(); y.display() # self.data differs, MixedNames.data is the same 
1 spam 

2 spam 


О00о0аавапооооооооооооооо init __Позе а асапррооооо 
UU0000000000000000data00000000000display00U000000000 
UU0000UUsel 和 00UUUUUUUUUDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДОООО000000000000000000000000000000000000000000000 
ОДООО0000000000000000000 


UU000000000000x.dataUselfdata0U000000000000000000 


О00000000Міхеаматеѕ.даёќаП00О00000000000000000000000 
ПОООООООООООООО00000 


[1 100000©+-+00000000© + +0000000000000000000000000000 
О00000000Руєпопро00000000000000000<аѕѕ$0000000000000 
0000000000000©+ +#0000000000С + +00000 
12JUUUUU__setattr_UUUUUUUUUUUUUUUUUUUUUUUUUUU290000D00 
0000 


ПП 


0UU0000000000000000000000000UclassUUUUUUUUUdefDOD0 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUU0UPythonUUUuUUUUUUUUUUUUUU00000000000000000000 
OOU 


instance.method(args...) 


UUUUUUUUUUUUUUUUUUUU 


class.method(instance, args...) 


classUUPythonUUuUUUUUUUUUUUUUU000000000000UPythonDD 
OOO 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU000000UselI 和 0UUUUUUUUUUUUUUUUUUUUUUUUUUU0UUU000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
0000 


с++0000000РуһопПѕе 00Сс+ + [TEh is ETEEIEHILILIL]P yth on 
OOsel f0 000000000 00000000000 e rm n mn pam pam Dad 
00ооооовенооооооооооооооооооооооовооооооооооооооооо 
UUUUUUUUUUUUUUUUUUDU 


ШП 


00000000000000000000000000000000 


class NextClass: # Define class 
def printer(self, text): # Define method 
self.message - text # Change instance 
print(self.message) ff Access instance 


00Орипег00000000000000<!а$$[0000000000000000000 
ОООДОО00000000000000000ргіпсегороббобОб000000000000 
00000000 


>>> x = NextClass() # Маке тяапсе 


>>> x.printer('instance call') # Call its method 
instance call 


>>> х.меѕѕаре # Instance changed 
‘instance call' 


ОООО0000000000000ргіпеегорроб00000000005еїо000000 
Оробр0хореех aim an lap instance са! 'ООО0000 
Python0UU000000000selfUUUUUUUUUUUUUUpmnterUUUUUselfOOD00 
[000000000000000$е! 0000000000000 


000000000000000000000000000000000000000000 
ргіпеегудО000000000005еї000 


>>> NextClass.printer(x, ‘class call') # Direct class call 
class call 


>>> X.message # Instance changed again 
'class call' 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUD 


»»» NextClass.printer('bad call') 
TypeError: unbound method printer() must be called with NextClass instance... 


0000008 


ООДОД0000000000000000000000000000000000000000000 
О00000 init ПООДОДООООООО0О000000ДОРУСПОПООООООООГО 
. init ПОСОООО00000000000000000000000000000000000 
. init ДОД 

class Super: 


def init (self, x): 
...default code... 


class Sub(Super): 
def init (self, x, y): 
Super. init (self, x) # Run superclass __init__ 
...custom code... # Do my init actions 


І = Sub(1, 2) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00030 


[1 000000000000000000000о0 init ВООО00000000000003000 
0000000 


UUUUUUUUUU 
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UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
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UPythonUUuUuUUUUUUUUUUUUUUUUUU00000000000000000000 
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00000000000000000000000 
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object.attr? 














П 28-1 ППООООООООООООООООООООООООООООО0О00000000000 
0UU0000classU00000000000ciassUUUUUUUUUUUUUUUUUselfOU000 
UUUUUUUUUUUUUUUUUUUUUUU 


OO000000000selfUUUUUUUUUUUDUD 
'000000<!а$$00000000000000000 
'П0000000<а$$0000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000 000 Рубћопрооооооооооооо 0 


[1 ОДО000000000000000с1ає55 0000000000000000000000000 
ОДО0000000000000с1а55 000000ОРУСПОПООООДОООДООООО00000 
00026000000000000029000 setatte. ООООДО3О0000000 ХО 
0000000003800000  ХООООО0000000000000000000000000000 
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>>> class Super: 
def method(self): 
print('in Super.method') 


»»» class Sub(Super): 


def method(self): # Override method 
print('starting Sub.method' ) # Add actions here 
Super.method(self) # Run default action 


print('ending Sub .method ) 


ОООД0000000000059Б60000000000005ирегороробро000000 
2ubUUUU2>uperDU0000000000000000000003>ub.methodUUUUDU 
Super.method [0000000000000 


>>> x = Super() # Make a Super instance 
>>> x.method() # Runs Super.method 
in Super.method 


>>> x = Sub() # Make a Sub instance 

>>> x.method() # Runs Sub.method, calls Super.method 
starting Sub.method 

in Super.method 

ending Sub.method 
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О00000000000000000000ѕресіаіїге.рубоо000000000000000 
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Super 

0000 пеєлод дорО0О000000000деїедакер 
Inheritor 
UUUUUUUUUUU0U0UUUUU>uperUUUUUUUUD 
Replacer 

000000005ирегтекпоа) 

Extender 
[LILICIEICIEEIm ethod[T О 5чрет те оац 
Provider 
DUUSuper0delegateDUUUUUactionDDD 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDO 


class Super: 
def method(self): 


print('in Super.method') * Default behavior 
def delegate(self): 
self.action() # Expected to be defined 
class Inheritor(Super): # Inherit method verbatim 
pass 
class Replacer(Super): # Replace method completely 


def method(self): 
print('in Replacer.method') 


class Extender(Super): # Extend method behavior 
def method(self): 
print('starting Extender.method') 
Super.method(self) 
print('ending Extender.method') 


class Provider(Super): * Fill in a required method 
def action(self): 
print('in Provider.action') 


if name == ' main ': 
for klass in (Inheritor, Replacer, Extender): 


print('\n' + klass. name + '...') 
klass().method() 


print('\nProvider...') 
x = Provider() 
x.delegate() 


ОООО0000000000000000000000000000б0Р0000000000000 
000000000000000000000000000000000000000000000000 
_name_UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


% python specialize.py 


Inheritor... 
in Super.method 


Replacer... 
in Replacer.method 


Extender... 

starting Extender.method 
in Super.method 

ending Extender.method 


Provider... 
in Provider.action 


0000 


О00000000Ргоміаег0000000000РгоміаегО009еІедаќеП 
0000000000000000 


1.00Ux.delegate0UU0U0UPythonUUuUProviderDUUUU0U0000000 
2uper00UdelegateUUUUUUx00000000000000selfUDUD 


2.ПЅирег. аеіедаѓеП005е!# асцопрѕеі 00000000000000 
000000$е О0Ргоміаег00Ргоміае б00000асіоп00 


о0“О0”О000000000ОРО000000000аеІіедаќеро0000000000 
UUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ПООООБОСОО0ОРу ой 00000000000 


UUUUUUUUUUasserDOUUUUUUUUUUUUUUUUUUUUUUU 
NotlImplementedErrorUUU0000000000000000U00000UUUUUUUD 
П0000Оаѕѕег 0000000 


class Super: 
def delegate(self): 
self.action() 
def action(self): 
assert False, ‘action must be defined! ' # If this version is called 


>>> X = Super() 
>>> X.delegate() 
AssertionError: action must be defined! 


000000320003300На$5е" n np n mp an n pn p a I! 
О00000000000000000000000000000000000000000000000000 
О0000000000000000000000003о&тріетепёеа000 


class Super: 
def delegate(self): 
self.action() 
def action(self): 
raise NotImplementedError('action must be defined! ' ) 


>>> X = Super() 
>>> X.delegate() 
NotImplementedError: action must be defined! 


0000000000000000000000000000000000000 


»»» class Sub(Super): pass 


>>> X = Sub() 
»»» X.delegate() 
NotImplementedError: action must be defined! 


»»» class Sub(Super): 
def action(self): print('spam') 


>>> X = Sub() 
»»» X.delegate() 
spam 


О00000000000000000000310000008000000000000008600 
О00000000ОРПОО000000000000000000000000000000 


Python 2.6ПРуїпоп 3.000000 


[]JPython 2.6[JPython 3.0Q000000000000" 0000" 000000000 
UU000000000000000000000000000000UUUUUUUUUUUUPython 
3.00000000<!а$$0000000000000000@0000000000000000000 
00000 


from abc import ABCMeta, abstractmethod 


class Super(metaclass-ABCMeta): 
@abstractmethod 
def method(self, ...): 
pass 


ПППРу Поп 2.6000000000000 


class Super: 


. metaclass = ABCMeta 

@abstractmethod 

def method(self, ...): 
pass 


ПОООО000000000—==00000000000000000000000000000 
UUUPython 3.0Q0000000000000000000 


»»» from abc import ABCMeta, abstractmethod 
>>> 
>>> class Super(metaclass-ABCMeta): 
у def delegate(self): 
self.action() 
@abstractmethod 
def action(self): 
pass 


>>> X = Super() 
TypeError: Can't instantiate abstract class Super with abstract methods action 


>>> class Sub(Super): pass 


>>> X = Sub() 
TypeError: Can't instantiate abstract class Sub with abstract methods action 


>>> class Sub(Super): 
def action(self): print('spam') 


TA X = Sub() 
>>> X.delegate() 
spam 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


000000000000000000 


ООД00000000000000000000000000----003100000003800 
ООО000031000003900000000000000000000000000000000000 
Руєпопо0000000000000000000Руопо00000000000 


О000000000 


ОДОДОО0000000000РУСПОПООООООООООДОДООО0000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUU 


'0020000000000Х000000000 
"ОД000000000б)есі. Xnnpnm pp 


О О II! 
UUUUUUUUUUUUUUUUU 


[0000000000001 700000Е©800000000000 

DIDI D OC value) 
ОО0000000000000000000000000Х000000000000 
0009 


ОДООД0000000ХО00000000000000000000000000000000 
0200000000000 


UUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUU 


UUUUUobject.X=value[l 


0000000000000000000000%0000000000000000000000 
UUUUUUUUUUUUUUU 


ООПоб]есЕ.хП 


000000000000000000%00000000000000000000000000 
ОДООД00000000000000000000000Х0 


PythonUUU00 D 000000000 


0000000000000000000000000000000000000000000000 
UUUPythonUUUuUUUUUUUUUUUUUUU000000000000000000 
manynames.pyUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


# manynames.py 


= ЯЯ. # Global (module) name/attribute (X, or manynames.X) 
def f(): 
print(X) # Access global X (11) 
def g(): 
X = 22 # Local (function) variable (X, hides module X) 
print(X) 
class C: 
X = 33 # Class attribute (C.X) 
def m(self): 
X = 44 # Local variable in method (X) 
self.X = 55 # Instance attribute (instance.X) 


00000000000000%0000000000000000000000000000000 
000Х00000000000000000%000000000000001 000000000 
02200000033000000000004400000000550000000000%00000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00 


ОДПООД000000000000000000000000000000000000000000 
О00000Руєћопоо0000000000000000000000000000000000000 


000000000000000000000000000000000900%0 


# manynames.py, continued 


if name == ' main ': 

print(X) # 11: module (a.k.a. manynames.X outside file) 

T6) # 11: global 

# 22: local 

print (Х) # 11: module name unchanged 
obj = C() # Make instance 
print(obj.X) # 33: class name inherited by instance 
obj.m() # Attach attribute name X to instance now 
print(obj.X) # 55: instance 
print(C.X) # 33: class (a.k.a. obj.X if no X in instance) 
#print(C.m.X) # FAILS: only visible in method 
#print(g.X) # FAILS: only visible in function 


ОДООО00000000000000000000000000000000000Х000000 
О00000000000006.ХО00000ае#0О0000000000000000000000 
ае#000000000000000000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


# otherfile.py 


import manynames 


X = 66 

print(X) # 66: the global here 

print(manynames.X) # 11: globals become attributes after imports 
manynames.f() # 11: manynames's X, not the one here! 
manynames .g() # 22: local in other file's function 

print (manynames.C.X) # 33: attribute of class in other module 

I = manynames.C() 

print(I.X) # 33: still from class here 

I.m() 

print(I.X) # 55: now from instance! 


ПӮ0тапупатеѕ.#)00000тапупатеѕПОХО0000000000000 
ХПООО0000000000000000000000000000000000000000000000 
000001. m )СО00ХОО00000000000000000000000000000000000 
ОООД00000000000 init ПОДОДОДОДОООО0000000000 


0000000001 "ДД00000000000000000000000009106аї0 
[]JPython 3.0)Д0попіосаї)0----ОДОООО00000000000000000000 
0000 


Х = 11 # Global in module 


def 21(): 
print(X) # Reference global in module 


def g2(): 


global X 
X 2 22 # Change global in module 
def h1(): 
X = 33 # Local in function 
def nested(): 
print(X) # Reference local in enclosing scope 
def h2(): 
X = 33 # Local in function 
def nested(): 
nonlocal X # Python 3.0 statement 
X = 44 # Change local in enclosing scope 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О00Руєһопо00000000000000000000000000000000000000000 
00000 


000008 


0190000000000000000000000000000000000000О__ dict | 
000000000000000000000000000000000000000000000000 
ОООД0О00000000000РУСРОПООООООООООДОРу the nD IILI! 
00000000000000000000000000 


UUUUPythonUUUUUUUUUUUUUUUU0U00000000000000000000 
О00026000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000 


>>> class super: 
def hello(self): 
self.datai1 = 'spam' 


»»» class sub(super): 
def hola(self): 
self.data2 - 'eggs' 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU0000000000000000000000000000000U0U_class_UUUUUUUD 
UUU000_bases_0000000000000000000000000000UPython 
3.000000000000000000000Python 2.60000000 


>>> X = sub() 


»» X. dict . # Instance namespace dict 
»»» X. class # Class of instance 

«class ' main .sub'» 

»»» sub. bases # Superclasses of class 
(«class ' main .super'»,) 

»»» super. bases # () empty tuple in Python 2.6 


(«class 'object'»,) 


UUUselfUUUUUUUUUUUUUUUUUUUUUUUU00000000000000000 
UU0000000000000000000000000000selfOU00000000000 


»»» Y = sub() 


»»» X.hello() 
>>> X. dict _ 
('data1': 'spam'] 


»»» X.hola() 
»»» X. dict 
('data1': 'spam', 'data2': 'ерр5') 


>>> sub. dict .keys() 
|" module ', ' doc ', 'hola'] 


>>> super. dict .keys() 
[^ dict ", ' module ^", ' weakref ^", 'hello', '" doc "] 


»»» Y. dict 


Ü 


UU0000000000000000PythonUUUU0U0000000000000000000 
UUU00000000000000000000000_ дос ПОО15000000000000 


ОО0УҮПООООО00000000000Х000000000000000000У000000 
00000000000000000000000000000000000000000000000000 
0000000000000 


О0000000Рућопр000000000000000000000000000000000 
UUUUUUDDU 
>>> X.data1, X. dict ['data1'] 
('spam', 'spam') 
>>> X.data3 = ‘toast’ 
>>> X. dict 
{'data1': "spam", 'data3': 'toast', 'data2': 'ерр5') 
>>> X. dict ['data3'] = ‘ham’ 


»»» X.data3 
"Пат" 


ОДООООО000000000000000000000000000000000000000000 
ОООД00000000000000000000000Х.пейобО0Х. дісі P'hello'][] 
00 


оробр0004000150000000009їГ0000000000000000000000 
О00000000аіг(објес )000објесё__аісё __.кеуѕ() 0000009100000 


О00000000000Руќһоп 2.20Udir000000000000UPython 3.00000 
[0000000000005 е< 000000" 0 


>>> X. dict , Y. dict | 

(('data1': 'spam', 'data3': 'ham', 'data2': 'еррѕ'}, {}) 

>>> list(X. dict .keys()) # Need list in 3.0 
['data1', 'data3', 'data2'] 


# In Python 2.6: 


»»»» dir(X) 
|" doc ', ' module ", 'data1', 'data2', 'data3', ‘hello’, 'hola'] 


|" doc ', ' module ", 'hello', 'hola'] 
»»» dir(super) 
|" doc ', ' module ', 'hello'] 


# In Python 3.0: 


»»» dir(X) 
С" lass: "2, ^ qelattr: '", " dict "о" We "о." в З, З" format “s 


...more omitted... 
'datai', 'data2', 'data3', 'hello', 'hola'] 


»»» dir(sub) 

ka. Glass "> (Еа. "5 "o dict. y doc... "ея..." ". format.. 5 
...more omitted... 

'hello', 'hola'] 


»»» dir(super) 


[' class ', " delattr ', ' dict ', " doc ',' eq ', ' format ", 
...more omitted... 

'hello' 

] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
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LIOUUUUUUUUUUUUUUdir00000000000000UUPython0000000000 
оборо0000аїгороробоорорбобороб0обр0000000000000000 


Python З.ОПО0000009і0000000000000000000000000000000 
00000003100000 


000008 


ОДО000"000000000 class [] bases “0U0000000000000 
0000000000000000000000000000000000000000000000000 
000000 


# classtree.py 


Climb inheritance trees using namespace links, 
displaying higher superclasses with indentation 


def classtree(cls, indent): 
print('.' * indent + cls. name ) # Print class name here 
for supercls in cls. bases : # Recur to all superclasses 
classtree(supercls, indent+3) # May visit super > once 


de 


+ 


instancetree(inst): 
print('Tree of Xs' % inst) # Show instance 
classtree(inst. class , 3) # Climb to its class 


de 


-h 


selftest(): 

class A: pass 
class B(A): pass 
class C(A): pass 
class D(B,C): pass 
class E: pass 
class F(D,E): pass 
instancetree(B()) 
instancetree(F()) 


if name == ' main ': selftest() 


О000О<!а$$гееПППППОПОООП_пате__П00000000000000 
ОО00000000000000000000000000000000000__ваѕеѕ_ ПО0000 


00000000000000000000000000000000000000000000cls0 
іпдеп ПІсіассігееі ІП ПП 


О000000000000000000000Руєһоп 3.000000000000000000 
0000000000000000 


Tree of « main .B instance at 0x02557328» 


UPython 3.0Q0000000000bjectQ00000000000 0000000000 
Python 3.0Q00“000" 0000000000000031000 


C:\misc> c:\python30\python classtree.py 
Tree of « main .B object at 0x02810650> 


000000000000000000000000000000000000000000000 
©0100000000000000000000000000000 


C:\misc> c:\python30\python 
>>> class Emp: pass 


>>> class Person(Emp): pass 
>>> bob = Person() 


>>> import classtree 

>>> classtree.instancetree(bob) 

Tree of < main .Person object at 0x028203B0» 
». Person 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000000000039000“ПОООО“О”О” nntister. py D Om i 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
D00000000000Python000000000000000000000000000000000 
О00000000000Руєпопр00000000000000000000000 


UUUUUUD 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
120U0UU0000000000000000000000000000UPython000000 
аос_ ПОООО00000000000000000000000 


О0000000000000000000009осѕёг.рубо00000000000000000 
00000000000000000000000000000000 


"I ап: docstr. doc " 


def func(args): 
"I am: docstr.func. doc ^" 
pass 


class spam: 
"I am: spam. doc от docstr.spam. doc " 
def method(self, arg): 
"I ап: spam.method. doc or self.method. doc ^" 
pass 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
doc  ПОО00000 


»»» import docstr 
»»» docstr. doc — 
‘I am: docstr. doc — 


>>> docstr.func. doc | 
"І am: docstr.func. doc | 


»»» docstr.spam. doc 
‘I am: spam. doc ог docstr.spam. doc | 


>>> docstr.spam.method. doc | 
‘I ат: spam.method. дос or self.method. doc | 


0U120000PyDocUUUUUUUUUU000000000000000000UPython 
2.600000000000Python 3.0000000000UUUobjectUUUUUUUUUUD 
UUUUPython 3.0Q000000000000000003 1000 


»»» help(docstr) 
Help on module docstr: 


NAME 
docstr - I am: docstr. doc | 


FILE 
c:\misc\docstr.py 


CLASSES 
spam 


class spam 
| І ат: spam. doc ог docstr.spam. doc | 


| 
| Methods defined here: 


| 
| method(self, arg) 


| I ап: spam.method. doc or self.method. дос _ 


FUNCTIONS 
func(args) 
І am: docstr.func. doc | 


0000000000000000000000%00000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
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РуЄпопПДОООДОООД0О0000000000000000000000000000000000 
000000000000000000000000000000 


ПООБОСООБОРУ Во" 0000000029010000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUU 


0000 


1.00000000 
2 ООД0000000с1ае55 00000000000 
З .00000000000000000 init 000 


4.]000000000000000000 


0000 


1.000000000000000000000000000000000000000000000 
ОДООДО00000000000000000000000000000РПООДООООДООО0ОС0 
0000000000000000 


2.ПО000000Х=ҰПО000000000000000000000000 
ОСтаз5.ХОДДОООООДОООД0000000000000000000000000000 


3.00000000 init _0000000000000000000000000000000 
. init. ПООРуєћопо00000000000000000000000000000000000 
00000000$е005$чрегс!а$$. init (self,...)[] 


4. ПООД0О000000000000000000000000000000000000000 
ОО000000000000005еї'оробОробОО0000000 


Superclass.method(self,...)[] 


0290 00000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUU00UUUUUPythonUUUUUUUUUUDUD 


UUUU 


UUUU UUUUU 0UUUUUUUUUUUUUUUUU 一 一 UUU0UUUUUUUUUUU 
Python0UU00000000000000000000UUUUUUUUUUUUUUUUUUUUUDUD 


D00000000000Python000 
ОДО000ОРУСВОПООДОДОО 
"ОДОД000000000000000000000 
"ОД0000000000000 
"ОДОО00000000000000000 


ОООО000000000000000000000000000000000000РУСПОПОГ 
ОДООООО000000000000000000000000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00000000000 


000000000 init. [] sub | 


0UU0000UUUUUU0U0U00UUUUUUnumberpyUUNumberUUUUU000 
UUU0000000_nt_OU00000UUUUUUUUUUU_sub_UUUUUUUUUUD 
00000000000 


class Number: 


def init (self, start): # On Number(start) 
self.data - start 
def sub (self, other): # On instance - other 
return Number(self.data - other) # Result is a new instance 
»»» from number import Number # Fetch class from module 
>>> X = Number(5) # Number. | init | (X, 5) 
>>> У=Х-2 # Number. sub (X, 2) 
»»» Y.data # Y is new Number instance 


3 


ОООД000000000000000 init — IDDELTIPythe n D En pam 
000000000000000000000000000000000000000000000900000 
006 


ОО00000000 


ООД000000000000000000000000000000000000000029-10 
ОООД0000000000000000000000000000000000 add р 
.radd _П_ааа__ПОПООПРУ Пой ООПОПРУ Вой 00000000000 


000000000 


29-1: 常见 运算 符 重 载 方法 


方法 

init. 
_del _ 
_ add | 


or 


epp , Str 


_ call | 

. getattr — 

. setattr — 

. delattr | 

. getattribute | 


BX 
构造 国 数 

析 构 函数 
运算 符 + 
运算 符 | (位 OR) 
打印 、 转 换 
函数 调用 

点 号 运算 
属性 赋值 语句 
属性 删除 
属性 获取 


调用 

对 象 建 立 : X = Class(args) 

X 对 象 收回 

如 果 没 有 _iadd , X + Y, X += У 
如 果 没 有 ior ,X | Y, X |= Y 
print (X), repr(X). str(X) 
X(*args, **kargs) 

X.undefined 

X.any - value 

del X.any 

X.any 





29-1: 常见 运算 符 重 载 方法 (Ж) 


方法 ER 调用 

_ getitem | 索引 运算 X[key],X[i:j]， 没 iter 时 的 
for 循 环 和 其 他 迭代 器 

_ setitem | 索引 赋值 语句 X[key] = value, X[i:j] = sequence 

. delitem | 索引 和 分 片 删 除 del X[key], del X[i:j] 

len | 长 度 len(X)， 如 果 没 有 ”bool _， 真 值 测试 

_ bool | 布尔 测试 bool(X) ， 真 测试 〈 在 Python 2.6 中 
ШІМ  nonzero ) 

Të ші. 特定 的 比较 X < Y, X > Y, X <= Y, X sy, 

le , ве j Х== Y, X != Y( 或 者 在 Python 2.6 

| eq , пе АЯ спро ) 

_ тада | 右 侧 加 法 Other + X 

__ iadd | 实地 (增强 的 ) 加 法 X += Y (or else add ) 


..Ater , next ` 


迭代 环境 


I-iter(X), next(I); for loops, 
in if no contains , all 
comprehensions, map(F,X), ЖЬ 

( next _(ЕРућћоп 2.6 中 称 为 next ) 


__ contains | 成 员 关 系 测 试 item in X (任何 可 迭代 的 ) 

| index _ 整数 值 hex(X), bin(X), oct(X), O[X], 
O[X:] (替代 Python 2 中 的 
_oct . hex ) 

_ enter , exit | 环境 管理 器 with obj as var: 

(参见 第 33 章 ) 
_get_, set , 描述 符 属 性 X.attr, X.attr = value, del X.attr 
_ delete | (参见 第 37 章 ) 
new 创建 (参见 第 39 章 ) E init 之 前 创建 对 象 
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ОООД0О0000ОРУСПОПООООДООООДОООДООООО0000000000 add р 
ПРУСПОПООООДОО00 add П000000000000000000000+0 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00----ОООО000000000000000000000000000000000000000000 
О0000000000000000000Руёћоп 3.0QQ0ebjectQ 0000000000000 
00000000000000000000000000 


ОООО00000000000000000000000000000000 init O00000 
ОООД00000000000 init ОО0000000000029-100000000000000 
0000000000000 


000000 дебет П setitem | 


ОООД00000000000000000000000000000 getitem — ППППХ 
ПППХПТПППППООИГПРУ Вой nnn. getitem _0000000 
0000%000000000000000000000000000000000000000000000 


>>> class Indexer: 
def _ getitem (self, index): 
return index ** 2 
>>> X = Indexer() 
»»» X[2] # X[i] calls Х.  деїйет (i) 
4 


»»» for i in range(5): 
print(X[i], end=' ') # Runs __getitem__(X, i) each time 


0149 16 


0000 


ОДОДОДО0000000000000  getitem — ОП0000000000000000 
ОДОД0000000000000000000000000000000005спідерророо000 
0000000007000 


>>> L = [5, 6, 7, 8, 9] 
»»» L[2:4] # Slice with slice syntax 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
000000----ООС000000000000000000000 


»»» L[slice(2, 4)] # Slice with slice objects 
[7, 8] 

>>> L[slice(1, None) | 

[6, 7, 8, 9] 

>>> L[slice(None, -1)] 

ЕР 6, 7, 8] 

>>> L[slice(None, None, 2)] 

[5, 7, 9] 


О00000 де ега _П00000000—=–—0000000000000000000 
0000000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


»»» class Indexer: 
data - [5, 6, 7, 8, 9] 


def — getitem (self, index): 


print('getitem:', index) 
return self.data[index] 


>>> X = Indexer() 
>>> Х[0] 

getitem: 0 

5 

»»» X[1] 

getitem: 1 

6 

>>> X[-1] 
getitem: -1 

9 


# Called for index or slice 


# Perform index or slice 


# Indexing sends | getitem ап integer 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


00 


»»» X[2:4] 
getitem: slice(2, 4, None) 
[7, 8] 


getitem: slice(1, None, None) 
[6, 7; 8, 9] 

»»» X[:-1] 

getitem: slice(None, -1, None) 
[5, 6, 7; 8] 

>>> X[::2] 

getitem: slice(None, None, 2) 
[5, 7, 9] 


# Slicing sends __getitem__a slice object 


0000000 _ setitem _000000000000000000——0000000000 


0000000000000000000000000 


def _ setitem (self, index, value): 


# Intercept index or slice assignment 


self.data[index] - value # Assign index or slice 


0000__оеёїет _ ПОООО00000000000000000000000000000 
Python 2.60000000 


UPython 3.О000000000 _ getslice П setslice ПОО00000 
ООДОрО000000000000000000000 _getitem_ П setitem_ 000 
LIE] 


О000000000000Руһоп 3.00000000000000 getitem  [] 
_setitem_UUUUUUUUUUU0U00000000000000000000000000UUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
О0"00000 contains [] iter [] getitem ” 00000000000000 
000 


О00090000000000000000Руёћоп 3.0Q0000000_index_ ПОП 
ОДООООО0О00000000000000000000000000000000 


»»» class C: 

def іпдех (self): 

return 255 

>> X = C) 
>>> hex(X) # Integer value 
“ORFF 
>>> bin(X) 
'0b11111111' 
»»» oct(X) 
"00377" 


О00000000000__оеёќет __ ППОООО00000000000000000000 
一 一 UUUUU 


»»» ('C' * 256)[255] 


C 
»»» ('C' * 256)[X] # As index (not X[i]) 
"ee 
>>> ('C' * 256)[X:] # As index (not X[i:]) 
С? 


О000Руёћоп 2.6000000000000000000һехПос 00000000 
Python 2.6000 hex [] oct _000000000 


00000 getitem | 


ООО0Д000000000000000000000000000070000000000000 
ООДОО000000000000000000000000000  getitem _0000 
РуєпопОООО00000000000000000Р00000000000000 
. getitem  ОДОООООДОДОО000000"00007"00000000000000000 
0000000000000000 

>>> class stepper: 
def  getitem (self, i): 
return self.data[i] 
355 X = stepper() # X is a stepper object 
>>> X.data = "Spam" 
>>> 


>>> Х[ 1] й Indexing calls __getitem__ 


р 
>>> for item in X: й for loops call | getitem, | 
print(item, епа=' ') # for indexes items 0..N 


Spam 


О0000000*0000” Ban p О © ООПОООООООРУ А оп 0000000 
UUU00000000000000000140000000UUUUUUUUUUUUIn00000000 
UUmap0000000000000000000UUUUU_getitem_0UU00000000 


>>> 'р' in X # All call __getitem__ too 
True 


>>> [c for c in X] # List comprehension 
[AS "Ë “агы 'm'] 


»»» list(map(str.upper, X)) # map calls (use list() in 3.0) 
[Ыз “РУ "TE s 'M'] 

>>> (a, by c, d) = X # Sequence assignments 

>>> а; Cy d 

( ' S ' ñ ' a ' я ' m' ) 


»»» list(X), tuple(X), ''.join(X) 
(15 "Ва T = 'm'], US s ЖҰ a y "а" 'Spam') 


>>> X 
« main .stepper object at Ox00A8D5DO» 


О000000000000000000000000000000000000000000321000 
0000000000000000 


000000 iter. [] next ` 


О000000__аеҝет_ ПООООО0000000000000000000000 
Руєпопо000000000000__ iter ПППППП дебет, 0000000000 
000140000000000000000000000000000000000000000000000 
ОДОД00000000000000 iter 00000 getitem _00000000000 
00 


ОДООД0О000000000000000їсего0000 iter 000000000000 
О000000000000000000Руєһпопро000000000000пехє000000 
Stoplteration[| LLL, iter ПО0РУућоһп00__ getitem [| 
О000000000000000000000паех ErrorUUUUUUUU0UUUUUUnextDU 
ОО0000000000пехё(1)01.__ пех ОПППППП 


UUUU0UU0UU0UU1400UU0UUUUPython 2.60000000 
|.__пехе ()000РуєћопО001.пехє()О0пех)000000000000000 
Python 2.6(00I.next()G00Python 3.0900I.__next__()O00000000 
[Python 2.600000000 


0000008 


П ег QOU0000000002 40002 о000000000000000000000 
UUU00000000000000000000000000Uiters.pyUUUUUUUUUUUUD0DD 
00000 

class Squares: 
def init (self, start, stop): # Save state when created 


self.value - start - 1 
self.stop - stop 


def iter (self): # Get iterator object on iter 
return self 

def next (self): # Return a square on each iteration 
if self.value -- self.stop: # Also called by next built-in 


raise StopIteration 
self.value += 1 
return self.value ** 2 


% python 

»»» from iters import Squares 

»»» for i in Squares(1, 5): # for calls iter, which calls __iter__ 
print(i, епд=' ') # Each iteration calls __next__ 

149 16 25 


UU00000000000selfUuUuUnextD0000000000000000000000UU 
0000000000000000000000000000000000000000000000 
Python ralse00000000000000000000U000UUUUUUUUUUUUUUUUD 
000 


>>> X = Squares(1, 5) # Iterate manually: what loops do 
»» I - iter(X) # iter calls __iter__ 

»»» next(I) # next calls _ next... 

1 

»»» next(I) 

4 

...тоге omitted... 

»»» next(I) 

25 

»»» next(I) # Can catch this in try statement 
StopIteration 


_getitem_UUUUUUUUUUUUUUUUUforUUUUU000UUUUUUUUD 
UUUUUU0000000000UUUUUUUU000..NUUUUUstart..stopUUUU 
iter__QOOUUO00000000000000000_getitem_ 000000000 


00000 Нег TED getitem _0000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUU 
»»» X = Squares(1, 5) 


»»» X[1] 
AttributeError: Squares instance has no attribute ' getitem | 


_iter_0000000_getitem_0UUUUUUUUUUUUUUUUUUUUD0DD 
О0009000000000000000000__оейќет__ ПО000_ієег_ ПООО0000 
о000000005ачагеѕПО000000000000000000000000000000000 
00 


>>> X = Squares(1, 5) 


»»» [n for n in X] # Exhausts items 

[1, 4, 9, 16, 25] 

>>> [n for n in X] # Now it's empty 

[] 

»»» [n for n in Squares(1, 5)] # Make a new iterator object 


[1; 45 9, 16; 25] 
>>> list(Squares(1, 3)) 
[1, 4, 9] 


О000000000000002000000000000000000000000000 


»»» def gsquares(start, stop): 
for i in range(start, stop+1): 
yield i ** 2 


»»» for i in gsquares(1, 5): # or: (x ** 2 for x in range(1, 5)) 
print(i, end-' ') 


14 9 16 25 


ОДООООО00000000000000000000000000000000000000000 
О000ғогу0Отаро0000000000000000Руһоп00000000000000 
00000000000 


>>> [x ** 2 for x in range(1, 6)] 
[1, 4, 9, 16, 25] 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000 


UUUUUUUUU 


ОДООД0О00000000000000000000000000000000000000000 
ОДООООО000000000000000000000000 


>>> 5 = ‘ace’ 
>>> for x in S: 
for y in S: 
print(x + y, end=' ') 


ad dC ае са CC се ва єс се 


00оооообоОкегооооооооооооооооооооооовооооооооооо 
000000000000000000000000000000000000000000 


000000240р0200000000000000000000000000тарОгїроб 
ОДООО00000000000000мга паерророо000ПО000000000000000000 
000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О000000 iter ООДОДО000000000000005еїї 


ОДООДО0О000000000000000000000000000000000000000000 
ОДООО00000000000000 


class SkipIterator: 
def init (self, wrapped): 
self.wrapped - wrapped # Iterator state information 
self.offset = 0 
def next (self): 
if self.offset >= len(self.wrapped): f Terminate iterations 
raise StopIteration 
else: 
item = self.wrapped[self.offset] # else return and skip 
self.offset += 2 
return item 


class SkipObject: 
def _ init (self, wrapped): # Save item to be used 
self.wrapped - wrapped 
def iter (self): 


return SkipIterator(self.wrapped) # New iterator each time 
if name == ' main ': 
alpha - 'abcdef' 
skipper - SkipObject(alpha) # Make container object 
І = iter(skipper) # Make an iterator on it 
print(next(I), next(I), next(I)) # Visit offsets 0, 2, 4 
for x in skipper: # for calls __iter__ automatically 
for y in skipper: й Nested fors call __iter__ again each time 
print(x + y, end-' ') # Each iterator has its own state, offset 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


为 python skipper.py 
ace 
aa ac ae ca cc ce ea ec ee 


UUUUUUUUU000000UUUUU>quaresUUUUUUUUUUU0000>quares 
О00500000000000000000005кірОюјесєО00000000000000000 


00000000000000000000000000000000000000000000 


>>> S = 'abcdef' 
>>> for x in S[::2]: 
for y in S[::2]: # New objects on each iteration 
print(x + y, end-' ') 


dd ас ае са CC се ва Gc ее 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00000 


>>> S = 'abcdef' 
>>> 5 = 5[::2] 
>>> 5 
"асе' 
>>> for x in S: 
for y in S: # Same object, new iterators 
print(x + y, епа=' ') 


аа aC ае Ca cc ce ea ec ee 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
000000000000000000000000000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
00000 


00000 contains П iter [| getitem | 


000000000000000000000000000000000000000000000000 
000000000000000000000 


‘Python 2.600000 16 QOOO000000000000000000000000 
[] стр []Python 3.0QQ00000000000__cmp__OO000000000 


000000000000000 bool ППППППИППТГие/Ға!|ве 00000 
О0000000000000000_іеп_ В00000000007чебо000000000000 
[I[]PPython 2.600000000000000__ попгего ППД bool р 


О000оововотооооооовоовоооооо Нег ПІП дешет | 
00000000000000000000000 contains — П0——000000000000 
[|] iter II iter 00000 getitem ДОД contains _ 000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


[000000000000030000000000000000000000000000000000 
00000000000 


class Iters: 
def init (self, value): 
self.data - value 


def  getitem (self, i): * Fallback for iteration 
print('get[Xs]:' % i, епа='') # Also for index, slice 
return self.data[i] 

def iter (self): # Preferred for iteration 
print('iter-» ', end='') # Allows only 1 active iterator 
self.ix = 0 


return self 
def next (self): 
print('next:', end='') 
if self.ix -- len(self.data): raise StopIteration 
item = self.data[self.ix] 
self.ix += 1 
return item 
def contains (self, x): # Preferred for 'in' 
print('contains: ', end='') 
return x in self.data 


X = Iters([i; 2; 35.4; 51) # Make instance 
print(3 in X) # Membership 

for i in X: # For loops 

print(i, епа=' | ') 

print() 

print([i ** 2 for i in X]) # Other iteration contexts 


print( list(map(bin, X)) ) 


I = iter(X) # Manual iteration (what other contexts do) 
while True: 
try: 


print(next(I), end=' @ ') 
except StopIteration: 
break 


ООО00000000000000----000  сопіаїп5 _П000000000 
. iter _П0000000000__ next _00000000__ getitem O00000 


contains: True 

iter-» next:1 | next:2 | next:3 | next:4 | next:5 | next: 

iter-» next:next:next:next:next:next:[1, 4, 9, 16, 25] 

iter-» next:next:next:next:next:next:['Ob1', 'Ob10', '0611', 'Ob100', '06101'] 
iter-» next:1 @ next:2 @ next:3 @ next:4 @ next:5 Q next: 


UU000000000_contains_UUUUUUUUUUUUUUU 一 一 UUUUUUUDU 
00000__кег_ 


iter-» next:next:next:True 

iter-» next:1 | next:2 | next:3 | next:4 | next:5 | next: 

iter-» next:next:next:next:next:next:[1, 4, 9, 16, 25] 

iter-» next:next:next:next:next:next:['Ob1', '0610', '0611', "00100", '06101'] 
iter-» next:1 (0 next:2 @ next:3 @ next:4 @ next:5 Q next: 


00000 contains [] iter _П00000000000——00 
__деет__П000000000000000000000000000000000 


get[0]:get[1]:get[2]:True 

get[0]:1 | get[1]:2 | get[2]:3 | get[3]:4 | get[4]:5 | get[5]: 
get[0]:get[1]:get[2]:get[3]:get[4]:get[5]:[1, 4, 9, 16, 25] 
get[0]:get[1]:get[2]:get[3]:get[4]:get[5]:['Ob1', '0610', '0611', '0Obi100','0b101'] 
get[0]:1 @ get[1]:2 @ get[2]:3 @ get[3]:4 @ get[4]:5 @ get[5]: 


О00000000__оеёёет___ ПООО0000000000000000000000000 
ОДОД0000000000000  дебісего  ПОООДОДОДОДОДО00000000000 
00000000000 


>>> X = Iters('spam') # Indexing 
»»» X[o] й — getitem (0) 
get[0]:'s' 


»»» 'spam'[1:] # Slice syntax 

' pam' 

»»» 'spam'[slice(1, None)] # Slice object 

'pam' 

>>> X[1:] # __getitem__(slice(..)) 
get[slice(1, None, None)]:'pam' 

>>> X[:-1] 

get[slice(None, ?1, None)]:'spa' 


UU000000000000000000000_iter_DO000000000UUUUUUUDU 
QOD00000__contains_ DODO00000000000000 


00000 getattr [] setattr _ 


_getattr_UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0UU000000000000000000000000UPython000000000000000U0UDU 
UUUUUUUUUUUUUUUUUUUU_ogetattr_UUUUUUUUUUUUUUUUUUUUUU 
0000 


>>> class empty: 
def  getattr (self, attrname): 
if attrname -- "age": 
return 40 
else: 
raise AttributeError, attrname 


>>> X = empty() 

>>> X.age 

40 

>>> X.name 

...error text omitted... 
AttributeError: name 


UUUUemptyUUUUUXOUUUUUUUUUUUX.ageUUUUUU_getattr_ | 
Пове ООООООХ0обатаглепорооооооооо00 00" a ge" DID arm 
0000000Х.а9еП annnm onmmnag enm in mn mima g en ІП 
000000 


00000000000000000 getattr [Attribute Error)000 
OPython 0000000000000%. na men nmn a man da pm pa n Dar 
UUUUUUUUUU_getattr_UUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUU_setattr_UUUUUUUUUUUUUUUUUUUUUUD 
self.attr-value[][][|self. setattr ('а,маІие) 0000000000000 
. setattr O0UUselfQ00U00000000_setattr_ ПППППОППППИППГП 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
00000000000$е1. _ dict_[name']=xUU00Uselfname=xD0 


>>> class accesscontrol: 
def  setattr (self, attr, value): 
if attr -- 'age': 
self. dict [attr] = value 
else: 
raise AttributeError, attr + ' not allowed' 


>>> X = accesscontrol() 

>>> X.age = 40 # Calls __setattr__ 
>>> X.age 

40 

>>> X.name = 'mel' 

...text omitted... 

AttributeError: name not allowed 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUU 


0000008 


ПОООООООБОООБОСОООСООООРУ the n 000000 


- getattribute _ III III pn p 0000 000000000000 
00000 __ getattr ПООООО000 


Property I IILI p m m p n pm p m B b ET ETC 
UUUUUUUUUUUUUUUU_oget_ [T] set ПОООООООООООООООО 


ОООО0000000000000РУспопОДООДО000000000000310000 
[000000000370000000000000000 


ОО0000000000000 


ОДООООО00000000000000000000000000000000000000000 
0000 


class PrivateExc(Exception): pass More on exceptions later 


class Privacy: 
def  setattr (self, attrname, value): # On self.attrname = value 
if attrname in self.privates: 
raise PrivateExc(attrname, self) 
else: 
self. dict [attrname] - value # self.attrname = value loops! 


class Testi(Privacy): 
privates - ['age'] 
class Test2(Privacy): 
privates - ['name', 'pay'] 
def init (self): 
self. dict ['name'] = 'Tom' 


x = Testi() 
y = Test2() 


x.name = 'Bob' 
y.name - 'Sue' # Fails 


y.age = 30 
x.age = 40 # Fails 


UU0000UPythonUUUUUUUU000000000000000000000000UDU 
Python0UUUpnvate000000000000000000000000000000000U0UDU 
ОДООООО0О0000000000000000000000000 деваєєго ОООДОДОДО 
0000000000000 


ОДД00003 8000000000000000000000000000000000000000 
ОООД0О000000000000000000000000000000000ргімаєер00 
РуєпопрО0000000000ОРПОО000000000000000000000000000 
UUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О000000000000000000000000003000000000000 


. repr [| str UUUUUUUUUU 


00000000000 init 00000 ада поооооооооооооооооо 
00000__герг_ ПО00000005еі#. data nib n] bd pnm p a bn dn On] a nm d 
UUUUUUUUU_repr_UUUUU_ str ПОООООООООООООООООООООО0 
UUUUUUUUUUUUUUU 


00000000000000000 


>>> class adder: 
def _ init__(self, value=0): 
self.data - value # Initialize data 
def add (self, other): 
self.data += other # Add other in-place (bad!) 


>>> x = adder() # Default displays 
>>> print(x) 

« main .adder object at 0x025D66B0» 

>>> X 

« main .adder object at 0x025D66B0» 


ОДООД00000000000000000000 


»»» class addrepr(adder): # Inherit | init. , | add | 
def repr (self): # Add string representation 
return 'addrepr(Xs)' % self.data # Convert to as-code string 

>>> x = addrepr(2) # Runs __init__ 
>" X + 1 # Runs __add__ 


>>> x # Runs repr | 
addrepr(3) 


»»» print(x) # Runs __герг__ 
addrepr(3) 

»»» str(x), repr(x) # Runs __repr__ for both 
('addrepr(3)', 'addrepr(3)') 


00000000000000000000000000000000000000 


ОДО000000 str [0500000 ри!" 0000000000000000000 
00000000 


- repr [Dnm pid Dm pd BU eer 00000000 
— str_ (000 printQstrO 0000000000 aan aan aan bd pn a d Odd 
0000000 


00000___ герг_000000000000000  $Ег__ПОООООр" "500 
ОООО00000000 зіг ТІШІШІ терг О00000000----00000000 
ООД0000000000 repr ІШІП str [] 


»»» class addstr(adder): 





def str (self): # __str__ but no __repr 
return '[Value: %s]' % self.data # Convert to nice string 
>>> x = addstr(3) 
>> X + 1 
>> xX # Default __repr__ 
« main .addstr object at 0x00B35EFO> 
>>> print(x) # Runs __str__ 
[Value: 4] 


>>> str(x), repr(x) 
('[Value: 4]', '« main .addstr object at 0x00B35EFO>') 


UUUUUUUUUUUUUUUUUUUUUUUU_repr ПООООО00000000000 
ОДООООД000000000000000000000000 str ОПОООДОДО0О000000 
repr ПООО0000 str. DID. repr ДООООДОДООО00О 


»»» class addboth(adder): 
def str (self): 


return '[Value: %s]' X self.data # User-friendly string 
def repr (self): 
return 'addboth(Xs)' X self.data # As-code string 


>>> x = addboth(4) 
>>> X + 1 

>>> X 

addboth(5) 

»»» print(x) 


# Runs repr | 


й Runs — str — 


[Value: 5] 
»»» str(x), repr(x) 
('[Value: 5)", 'addboth(5)') 
UUUUUUUUUUUUUUUUUU_str_U_repr_UOUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UU_str_DUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


UUUUU_repr_UUUUUUUUUUUUUUUUUUU 


»»» class Printer: 
def init (self, val): 
self.val - val 
def str (self): # Used for instance itself 
return str(self.val) # Convert to a string result 


>>> objs = [Printer(2), Printer(3)] 
»»» for x in objs: print(x) # — str. run when instance printed 


Ж # But not when instance in a list! 
2 


3 

»»» print(objs) 

[« main .Printer object at 0х025006Ғ0>, < main .Printer object at ...more... 
»»» objs 

[« main .Printer object at 0х025006Ғ0>, « main .Printer object at ...more... 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU__repr _ 0000 
_str_UUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


»»» class Printer: 
def _ init (self, val): 
self.val - val 
def repr (self): # repr | used by print if no | str 


return str(self.val) # герг | used if echoed or nested 


»»» objs - [Printer(2), Printer(3)] 
»»» for x in objs: print(x) # No. str :runs __repr__ 


»»» print(objs) # Runs __герг__, not — str 
[2, 3] 

»»» objs 

[2, 3] 





ПООООООО init [Dr] str П0000000__герг_ ППППРуФһоп 
0000000000000000000000000000000000000000000000000 
00000 


ООО0000000 гайда Д iadd | 


ОООО000000000000 add ДОДД004000000000000000000 
ОДОД0О00000000000000 газа ДОО000--ООО0000000000000 
ОДООООРУЄПопО000 redd ЮДОДДОООО0000000000 add 000 


»»» class Commuter: 

def init (self, val): 
self.val - val 

def __ ада (self, other): 
print('add', self.val, other) 
return self.val + other 

def __ тада (self, other): 
print('radd', self.val, other) 
return other + self.val 


>>> x = Commuter(88) 


>>> y = Commuter(99) 
> X + 1 # __add_: instance + noninstance 


>>> 1+у # _ radd__: noninstance + instance 


>>> X +y # __add__: instance + instance, triggers __radd__ 
add 88 < main .Commuter object at 0x02630910» 
radd 99 88 
187 
000 radd _ ророороозено-"ОО0Обо ће map xuvy 
ООООО000000000000000000000Руєћопро00000000000000000 


UUU00UPythonUuu_add_0UUUUUUUUUUUUUUUUU_radd_ р 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU000U0U00000000000000000000000UisinstanceUUUUUUUUUUUD 
__ада П0__ гада ПОО000000000Соттиќег0ма!0000 


Сотти ей] 


>>> class Commuter: # Propagate class type in results 
def _init_ (self, val): 
self.val - val 
def __ ада (self, other): 
if isinstance(other, Commuter): other - other.val 
return Commuter(self.val + other) 
def _ тада (self, other): 
return Commuter(other + self.val) 


def str (self): 
return '«Commuter: Xs»' % self.val 


>>> x = Commuter(88) 

>>> y = Commuter(99) 

>>> print(x + 10) # Result is another Commuter instance 
<Commuter: 98> 

>>> print(10 + y) 

<Commuter: 109> 


>>> Z = X +y # Not nested: doesn't recur to __radd__ 
»»» print(z) 

«Commuter: 187» 

>>> print(z + 10) 

<Commuter: 197> 

>>> print(z + z) 

<Commuter: 374> 


0000 


00000 + е 0000000000 іада 0 add ЮООДОДОДО0000 
ОДО00000000Сопапливег 000000 + 200000 iadd 400000000 


00000 


>>> class Number: 
def init (self, val): 
self.val - val 
def __ тада (self, other): # _ iadd | explicit: x += y 
self.val += other # Usually returns self 
return self 


>>> x = Number(5) 
>>> X += 1 
>>> X += 1 
>>> x.val 
7 
>>> class Number: 
def init (self, val): 
self.val - val 
def add (self, other): # _ add | fallback: x = (x + у) 
return Number(self.val + other) # Propagates class type 
»»» x - Number(5) 
>>> X += 1 
>>> X += 1 
>>> x.val 
7 


0000000000000000000000000000000000 
. mul , rmul [] imul __00000000000000000000000000000000 
000000000000000000000000000000000000000000000000000 
vectorUUUU0000UUUUUEmployeeUButtonUUUUUO 


СӘШІПІ call | 


000000000 са! _ O000000000000000000PythonQ0000000 
00000000 call ПООО0000000000000000000 


>>> class Callee: 
def call (self, *pargs, **kargs): # Intercept instance calls 
print('Called:', pargs, kargs) # Accept arbitrary arguments 


>>> С = Callee() 

зу» C, 2, 3) # C is a callable object 
Called: (1, 2, 3) 4} 

>>> C(1, 2, 3, x=4, y=5) 

Galleds (1, 2, 3) CYS, "wa 


ООО0000000180000000000000 cal  О0000----О0000000 
ОДОООО0000000000000000000000000 


class C: 

def са11 (self, а, b, с=5, d»6): sss # Normals and defaults 
class C: 

def call (self, *pargs, **kargs): ... # Collect arbitrary arguments 
class C: 


def са11 (self, *pargs, 4-6, **kargs): ... #3.0 keyword-only argument 


0000000000006 


X = C() 

X 2) 

X(1, 2, 3, 4) 

Х(а=1, b=2, d=4) 

X(*[1, 2], **dict(c=3, d-4)) 
X(1, *(2,), С=З, **dict(d-4)) 


# Omit defaults 

# Positionals 

# Keywords 

# Unpack arbitrary arguments 
# Mixed modes 


00000000000 _ са! _ ПОВОООО0000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


00002 "ООО000000000000000000000000000000000000000 


»»» class Prod: 
def init (self, value): 
self.value - value 
def call (self, other): 
return self.value * other 


# Accept just one argument 


>>> x = Prod(2) # "Remembers" 2 in state 
>>> x(3) # 3 (passed) * 2 (state) 
>>> x(4) 

8 


D0000000__call_ O00000000000000000000000000 


»»» class Prod: 
def init (self, value): 
self.value - value 
def comp(self, other): 
return self.value * other 


>>> x = Prod(3) 
»»» x.comp(3) 

9 

»»» x.comp(4) 
12 


ОООО00000АРІО00000 _ са! _ Qoaddo0000000000000000000 
ОООД0000000000000000000000 init 000000 __ str. [|]. repr | 
00000000000000000000006 


О00000000 


UUUUUtkinter GUIQQ000Python 2.6Q0TkinterQQ0000000000 
О00000000Оса Oca ck in n кие 0000000000000000000 
D00000000000000000000bound method000000000000000 
— call.  ОбОООДОО0000000000х. сопарДДООООО00хООДО00000000 
00000000000 


ОООО0000000000000000 _ са! о П0000060100000000000 
ОДООООО000000000000000000000000000000000 


class Callback: 
def init (self, color): # Function + state information 
self.color - color 
def call (self): # Support calls with no arguments 
print('turn', self.color) 


00006'91000000006'910000000000000000000000000000000 
0000000000000 


cb1 = Callback('blue') # Remember blue 
cb2 - Callback('green') 

B1 = Button(command=cb1) # Register handlers 
B2 = Button(command=cb2) # Register handlers 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUDU 


сь1() # On events: prints 'blue' 
cb2() # Prints 'green' 


О0000000Руєпопро00000000000000000000000000000000 
О000000000000000000000000ОРВОО00000000000000000000 


О00000Руєћопроо000000000000000000000000000000000 
HlambdaQ 0000000 


cb3 = (lambda color-'red': ‘turn ' + color) # Or: defaults 
print(cb3()) 


UU000000000000000000selfUUUUUUUU00000000000000000 
00000000000 


class Callback: 


def init (self, color): # Class with state information 
self.color - color 
def changeColor(self): # A normal named method 


print('turn', self.color) 


cb1 = Callback('blue') 
cb2 = Callback('yellow') 


B1 = Button(command=cb1.changeColor) # Reference, but don't call 
B2 = Button(command=cb2.changeColor) # Remembers function+self 


ОбОДОб000006810000000спапдеСоїог ОДОООО000000 


object = Callback('blue') 
cb = object.changeColor # Registered event handler 
cb() # On event prints 'blue' 


0000000000000__ сан ООООДОООО0000000000000000000 
000 


003100000000 call HO pn apnd anna d d bd |n m a b 
D0000000000000000000__call__Q0000000000000000000000000 
00000000000000000000006 


Dodit По 0000 


00029-100000000000000006000000000000=00=0== 
П! = ПО000000000000000000000000 


000000 add / тада DO0000000000000000000000000 
ОООД00000000000000 lt_ 0 ot 000000 


"ПОО000000000000==00000'=0000000__еа__0__пе_ HDI 
0000000000000000 


DPython 2.600000000000000000000000000000__ стр П 
О00000000000000000000000000000ѕе#00000000000000000 
О0стр(х,у)00000000000__ emp. ПО0стр000000Рућоп 3.000 
UUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


class C: 
data - 'spam' 
def gt (self, other): # 3.0 and 2.6 version 
return self.data » other 
def lt (self, other): 
return self.data « other 
X = C() 
print(X > ‘ham') # True (runs __gt__) 
print(X < ‘ham') # False (runs __It__) 


UPython 3.0[]Python 2.6 0000000000000 0000 0000000000 
0000000000000000000 


Python 2.60 стр (Q0000Python 3.000000 


UPython 2.6000000000000000000__ стао _0000000000000 
UUU0000000000000000000000000000Python 2.6000000000000 
Python 3.0Q00000_cmp_ 00000 


class C: 
data - 'spam' # 2.6 only 
def  cmp (self, other): # стр  notused in 3.0 
return cmp(self.data, other) # cmp not defined in 3.0 
X = C() 
print(X » 'ham') # True (runs __cmp__) 
print(X « 'ham') # False (runs стр) 


ПО000Руєһоп 3.0Q00000_cmp_ EB nnd dem prn 000000 
D000000000000000000000000cmp000000000Python 2.60000 
[]]]PRython 3.00000 


class C: 
data - 'spam' 
def _ стр (self, other): 
return (self.data » other) - (self.data « other) 


О00000000000000000000Руёһоп 3.0Q00000000000000000 
UU00000UUUUUUU0UPython 2.60Руёһоп 3.О000__ emp. П00000 
DOD000000Python 2.6000000000000000000 emp. ЮООО00 
. getslice QOO0000000000000000 000 000000000000 Python 
3.0UUUUUUUUPython 3.0Q000000000000__¢mp__NO000000000 
00 


00000 bool [] len _ 


[0000000000000000000000000000-——ООООБООРУ ee nnt] 
. bool _ III III len _000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUDUD 


»»» class Truth: 
def _ bool (self): return True 


>>> X = Truth() 
>>> if X: print('yes!') 
yes! 
>>> class Truth: 
def bool (self): return False 


>>> X = Truth() 
>>> bool(X) 
False 


0UU0000000UPythonUUUUUUUUUUUU0U00000000000000000000 
UUUUUUUUUUUUUUUUUUUUUU 


»»» class Truth: 
def len (self): return O 


>>> X = Truth() 
»»» if not X: print('no!') 


no! 
[IDEE UP ython[g] bool ПП len _ПООООООО 


»»» class Truth: 
def _ bool (self): return True # 3.0 tries | bool | first 
def len (self): return 0 # 2.6 tries __len__ first 


>>> X = Truth() 
>>> if X: print('yes!') 


yes! 
DO000000000000000000000 


>>> class Truth: 
pass 


»»» X = Truth() 


»»» bool(X) 
True 


000000000000000000000000000000000000000 


Python 2.60000 


Python 2.600000700000 бодсі [] len "ОООДОДОДО 
. nonzero [||] bool []Python 3.0ПРу{Поп 2.60) nonzero | 
0000000__боо — ВОООО0000000000Руёћоп 3.ОПРуоп 2.6000 
- len _ОООООО 


ПППППППРУу Поп 2.60000000000000000000000000000 
. bool []Python 2.60000000000000000000000000000 


UUU0000000000000000FalseD 


C:\misc> c:\python30\python 
>>> class C: 
def _bool (self): 

print('in bool') 
return False 

>>> X = C() 

»»» bool(X) 

in bool 

False 

»»» if X: print(99) 


in bool 


HOPython 3.0QQ000000000000Python 2.600_Боој_ ПОПОП 
000000000 


C:\misc> c:\python26\python 
>>> class C: 
def bool (self): 
print('in bool’) 
return False 


»»» X = C() 
»»» bool(X) 
True 


»»» if X: print(99) 
99 


UPython 2.6Q00000000__nonzero__QO0000000_!en__0000 
00000 


C:\misc> c:\python26\python 
>>> class C: 
def nonzero (self): 

print('in nonzero') 
return False 

»»» X = C() 

»»» bool(X) 

in nonzero 

False 

»»» if X: print(99) 


in nonzero 


0000000 __ nonzero  [jr]Python 2.6Q000000Python 3.00000 
000000000000000000000—–0000Рућоп 2.6000__bool_ ДПД 


0000000 del | 


ПППППППППППП init ППППППППППИПИПОИОПППППППППИПППП 
 .del Q0000000Udestructor methodQQO000000 


>>> class Life: 
def __init_ (self, name='unknown'): 
print('Hello', name) 
self.name = name 
def del (self): 
print('Goodbye', self.name) 


>>> brian = Life('Brian') 
Hello Brian 


»»» brian - 'loretta' 
Goodbye Brian 


000006 ай nn d mpg pari fend n Dam da p pa Od DOCCT 
UUUU0000000000000000000000000000UUUUUUUUUPythonDDODD 
UUUUUUOOFOUUUUDD 


000000000Python0000000000000000000000000D0dga0 
D0000000000'*0000000000000000000000000000000000000 


try/fnallyOO000D000000000UUUUUUUUUUUUUUUUUUUUUU0000000 
00000000000 


00000000000000000000 феї ООООД000000000 
sys.stderr( ОДОДОООДОО0000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU0U00000000000000000000000000UUUUUUUUUU__del_UUUUU 
UUUU0000000000000000000000000000UPython00U0000_del_ f] 
gcUUUUUUUUUUUUUUUUUU 


[LIOUUc0O0UPythonDUUO0000000UUUUU000000000UUUUUUUO00D0 
00000000000900000000000000000000000000000000000000 
О00000000000000Јуєпопо0000000000 


0000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUU 


03300 епіег 0U_exit_000000000000000 
037000 get 0 set ПОПОО0/00000 
"ОЗ90000000000 пем Inn! 


00000000000000000000 саї 0 str 0000000000000 
О0500000000000000000000000000Руєһопро000000000000000 
UUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


0000 


1.0000000000000000000000 
2.ПО0000000000000000000000000 
З. ОД0000000000 

4.ДО0000000000 


5 ОД0000000000 


0000 


1.000000000000 __ getitem П iter. 0000000000000000 
РуєпопПОООО00 їкего  ООООООООО00000000000000 next [] 
ОООО00000000000 iter. ПРуєпопГООО0000 getitem — О00000 
0020000000000000000 


2. str ЦД repr _ПОППОВОПОВОО ОО р" str paa 
printUstr000000__str_ QO0000000reprQ00000000000000000 
0000 герг ПООООО00000000 str ПІШІП str П000000000 
О0 repr. ПООООООООООООООООО 


3.000 _ де ет _000000000000000000000000000000 
Python 2.6[]] getslice [Python 3.000000000000 


4.00000000__'ааа _ 0000__ ада _ OO000000000000000000 
000 redd _ 00000000000О 


5.000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


0390 0000 


ОООД0000000000000РУСпопДООРОДОООООДООРДДООООООО 
О000000000000000000000000000000РО00000000000000000 
0000000 


UU0000000UPythonUUUUOOPOUUUUUUUUUUUUUUUUUUUUUUUUD 
000000000000000000000000000000000000000000000000 
О00000000000000000000000РО00000000000000 


Python[JOOP 


PythonUOOPUUUUU000000000000 

00 
О0000Руёћоп00000000Х.патер00000 
00 

ОХ теєпоаддООплеєноа ДДОрОДОХО000000 


00 


00000000000000000000000 


ППОБООООБОООООРУ the n ПООООБОООООСО0ОРУ Вой 000000 
ОРУуСпОПООООООООООБОО0О0О000000000000000000000000000 
ОДООО0О0000000000000000 


ОООД0ОРУФПОПОДОООООООДООООООООО0Б0О000000000000000 
ОДД000000000000038000000000000000000000000000000000 
0000 


ОО0000000000000 


О0ООРО0000000000000000уре signature nrinn nnn 
Python0UU000000000000000000UUPython0U000000000UU00UUD 
00 


ОДООД0000000000000000000 


class C: 
def meth(self, x): 


def meth(self, x, y, z): 


о0000000000000009аеғ0000000000000000000000000000 
О0000000000000Х=21000Х= 2000Х 00200 


ОДД00000000040009000000000000000000000000180000 
00000 


class C: 
def meth(self, *args): 
if len(args) == 1: 


elif type(arg[0]) == int: 


О00000000000000000160000000000000000000000000000 
0000000000000000000000000000000000000 


class C: 
def meth(self, x): 
x.operation() # Assume x does the right thing 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000 


UUPythonUUuUUUUUUUUOOPOUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


OoOFUUUU DID" DU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUUU000UUUUemployees.pyUUU000UUUUU0U0UUEmployeeUUD 
UUUU0UUUUUgiveRaiseUUUUU_repr_UUUUU0UUUUEmployee0D0 
UUUChef 和 ?erverUUUU00UUU0UUwork0UUUUUUUU00UUU0UUUUUUD 
UUU0UU000U0U00UPizzaRobotUUUChefUUU0UUEmployeeUUOOPODUU 
ОДО000000070007015-а ДОО000О000000000000000000 
епріоуее5.рбурПД 


class Employee: 
def — init (self, name, salary-0): 
self.name - name 
self.salary - salary 
def giveRaise(self, percent): 
self.salary = self.salary + (self.salary * percent) 
def work(self): 
print(self.name, "does stuff") 
def repr (self): 
return "«Employee: name=%s, salary=%s>" X (self.name, self.salary) 


class Chef(Employee): 
def init (self, name): 
Employee. init (self, name, 50000) 
def work(self): 
print(self.name, "makes food") 


class Server(Employee): 
def init (self, name): 
Employee. init (self, name, 40000) 
def work(self): 
print(self.name, "interfaces with customer") 


class PizzaRobot(Chef): 
def | init (self, name): 
Chef. init (self, name) 
def work(self): 
print(self.name, "makes pizza") 


if name == " main "7": 
bob = PizzaRobot('bob') # Make a robot named bob 
print(bob) # Run inherited __repr__ 
bob.work() # Run type-specific action 
bob.giveRaise(0.20) # Give bob a 20% raise 


print(bob); print() 
for klass in Employee, Chef, Server, PizzaRobot: 


obj = klass(klass. name ) 
obj .work() 


0000000000000000000000006960000000000000000000 
Р!ггаВобоПСпейПЕтр!оуее ППП 


Employee. repr QQ0000bobQ000000Employee.giveRaise[]]] 
ООО00000000000 


C:\python\examples> python employees.py 
<Employee: name=bob, salary=50000> 

bob makes pizza 

<Employee: name=bob, salary=60000.0> 


Employee does stuff 

Chef makes food 

Server interfaces with customer 
PizzaRobot makes pizza 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОғогО00000000000000000000000000000%огко000000000000 
О000000000000%огкО00000000000000000000000000 


OoOFUUUU DID" DU 


002500000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
0000000000 


ООДО00000000000000000"000"70ваз-арДООО00ОРДД000000 
UU000aggregationUUUUUUUUUUUUUUUUUU0U00000000000000000 
UO" 00 ОО00000000000000000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
О00000ріг2аѕһор.ру000000000000000000 


from employees import PizzaRobot, Server 


class Customer: 
def __ init (self, name): 
self.name - name 
def order(self, server): 
print(self.name, "orders from", server) 
def pay(self, server): 
print(self.name, "pays for item to", server) 


class Oven: 
def bake(self): 
print("oven bakes") 


class PizzaShop: 
def init (self): 
self.server = Server('Pat') # Embed other objects 
self.chef = PizzaRobot('Bob') # A robot named bob 
self.oven - Oven() 


def order(self, name): 


customer = Customer(name) # Activate other objects 
customer.order(self.server) # Customer orders from server 
self.chef.work() 

self.oven.bake() 


customer.pay(self.server) 


if name == " main ": 
scene - PizzaShop() # Make the composite 
scene.order('Homer') # Simulate Homer's order 
print( sec") 
scene.order('Shaggy') # Simulate Shaggy's order 


Ріг2а5 ПорДОДОООО00000000000000000000000000000000 
ОумепОДО00000000000000000000ПРІігга5 порогаег T a 
ООО000000000000000000С и5соплег)000000005егмет 00 
Customer ОДОООО0ОД0000000000000000000000000000000000 
ОО0000000000000000000000000000000000нотег100000 
Shaggy[ 


C:\python\examples> python pizzashop.py 

Homer orders from «Employee: name-Pat, salary-40000» 

Bob makes pizza 

oven bakes 

Homer pays for item to «Employee: name=Pat, salary=40000> 


Shaggy orders from <Employee: name=Pat, salary=40000> 


Bob makes pizza 
oven bakes 
Shaggy pays for item to <Employee: name=Pat, salary=40000> 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


000008 


О00000000000000000220000ОРО0000000000000000000 


def processor(reader, converter, writer): 
while 1: 
data - reader.read() 
if not data: break 
data - converter(data) 
writer.write(data) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
streams.pyUUUUUUUUUUUDU 


class Processor: 
def init (self, reader, writer): 
self.reader - reader 
self.writer - writer 
def process(self): 
while 1: 
data = self.reader.readline() 
if not data: break 
data = self.converter(data) 
self.writer.write(data) 
def converter(self, data): 
assert False, 'converter must be defined' # Or raise exception 


ООД00000000000000000000000000280000000000000000 
007 ОООДООО000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUconverters.pyUUUUUUUU 


from streams import Processor 


class Uppercase(Processor): 
def converter(self, data): 
return data.upper() 
if пале == | 
import sys 


| main с: 


obj = Uppercase(open('spam.txt'), sys.stdout) 


obj.process() 


ПП ПОррегсазеГг ПП ie m mn mn b Dmm a m p bp E III! 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUspam.txtUU 


QO0000000000000DstdoutD0 


C:\lp4e> type spam.txt 
spam 
Spam 
SPAM! 


C:\lp4e> python converters.py 
SPAM 
SPAM 
SPAM! 


0000000000000000000000000000000000000000000000 
00 


C:\lp4e> python 

»»» import converters 

»»» prog - converters.Uppercase(open('spam.txt'), open('spamup.txt', 'w')) 
»»» prog.process() 

C:\lp4e> type spamup.txt 

SPAM 


SPAM 
SPAM! 


00000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUHNTMLOUUUUU 


C:\lp4e> python 
>>> from converters import Uppercase 
>>> 
>>> class HTMLize: 
def write(self, line): 
print('<PRE>%s</PRE>' % line.rstrip()) 


>>> Uppercase(open('spam.txt'), HTMLize()).process() 
<PRE>SPAM</PRE> 

<PRE>SPAM</PRE> 

<PRE>SPAM! </PRE> 


UUUUUFrocessorUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU0000U000000000HTMLUUUUUUUUUUUUUUUUUU0UwrmteUUUUUUU 
UUUUUconvertUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


Ргосе55оГОПОДООДОДООООООООД00О000000000000000000000 
ОДОООО000000000000000000000000000000000000000000000 
ООДОО000000000000000000000000000000000000000нН7МОО 
00000000000 


О0000000000000003100000009000008000000000000000 
О000000000000000000Руєопоо0000000РБОО0000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU000000000000000000000000UPython000000000000000U0UU 
000000000 


00000000000 


О0000000000000ріскіебоо00000000000000000000000000 
ООО00000000000000----ОПріскіе05 п еїме рДодДрОДООО00000000 
0000000006 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUU0UUPythonUpickleUshelve0000UUUU000UUUU00002 700000Р 
О00000005ѕһеімеро0000000000ріскіеВо000000 

import pickle 

object - someClass() 

file = open(filename, 'wb') # Create external file 
pickle.dump(object, file) # Save object in file 
import pickle 


file = open(filename, 'rb') 
object = pickle.load(file) # Fetch it back later 


ріскіерПОООО000000000000000000000000000000000000 
ріскіерООО000000000000000005һеІімеПоо0000000000ріскіеП0 
00000000000000000000000000 


import shelve 

object = someClass() 

dbase = shelve.open('filename') 

dbase['key'] = object # Save under key 


import shelve 
dbase = shelve.open('filename') 
object = dbase['key' | # Fetch it back later 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОріскіерорДОООДРуЄпопДОДОО00000000 


»»» from pizzashop import PizzaShop 

»»» shop - PizzaShop() 

»»» shop.server, shop.chef 

(«Employee: name-Pat, salary-40000», «Employee: name-Bob, salary=50000>) 
»»» import pickle 

»»» pickle.dump(shop, open('shopfile.dat', 'wb')) 


[00000000000$89р000000000000000000000000000000000000 
0000000000000000000000000000 


>>> import pickle 

>>> obj = pickle.load(open('shopfile.dat', 'rb')) 

>>> obj.server, obj.chef 

(<Employee: name=Pat, salary=40000>, <Employee: name=Bob, salary=50000>) 
>>> obj.order('Sue') 

Sue orders from <Employee: name=Pat, salary=40000> 

Bob makes pizza 

oven bakes 

Sue pays for item to <Employee: name=Pat, salary=40000> 


О0000000000000000000000ріскіебо00 


OOFUUUU DU TII 


О000000000000000009еІіедаїопоо0000000000000000000 
ОООО000000000000000000000000000РУСпоОПОДООООООП 
__getattr_ ПОООООО0О0О0000000000000000000000000000000 
П getattr ПОПОООВОДОДОДООДОДООДОООДОДОДОООО00000000000 
00 


О0000006гасе. руб 


class wrapper: 
def init (self, object): 
self.wrapped - object # Save object 
def  getattr (self, attrname): 
print('Trace:', attrname) # Trace fetch 
return getattr(self.wrapped, attrname) # Delegate fetch 


0002900__оеёаїёг_ПОООО000000000000009еѓа+его000000 
О000000000000009еѓаїёг(х,М)000Х.МО000МО00000000000000 
О000000000009еѓёаёёг(Х,М)000Х.__аісЕ ІМІОБОООД000000000 
X.N(getattr(XQN)OO000002 9000_dict_ ПОООООО 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
wrapperUUUUUUUUUUUUUU0U000000000000000wrapped0UbU 


»»» from trace import wrapper 

>>> x = wrapper([1,2,3]) # Wrap a list 

»»» x.append(4) # Delegate to list method 
Trace: append 

>>> x.wrapped # Print my member 

[1, 2, 3, 4] 


>>> x = wrapper(("a": 1, "b": 2}) # Wrap a dictionary 
»»» x.keys() # Delegate to dictionary method 
Trace: keys 
[ay e] 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUD 


ОЗ100000000000000000000000000000000000000000000 
ОДД00000310038000000000000000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
000 


DO000000000Python 2.6000000000000000000 getattr [| 
ОДООООО000000000000000000000000 герг ДО str ШШШ 
О00000000000Руһоп 3.0000000000000000000_getattr_ ОПО 
ПППППППППППРу Поп 3.9000000000000000000000000000000 
UU000003700000000000000000000UUUUUUUPython 3.0000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUU 


DO00000000000000000000000000000000000000000000D0 
ОО00000000000000000000000000000000000000000000000 
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class C1: 
def methi(self): self.X - 88 # I assume X is mine 
def meth2(self): print(self.X) 


00000000000000000000000000 


class C2: 
def metha(self): self.X - 99 # Me too 
def methb(self): print(self.X) 


ОДООД0О0000000000000000000000000000 


class CICCI, GR но 
= C3() # Only 1 X in I! 
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class C1: 

def methi(self): self. X = 88 # Now X is mine 

def meth2(self): print(self. X) # Becomes СІ X inI 
class C2: 

def metha(self): self. X - 99 # Me too 

def methb(self): print(self. X) # Becomes C2. X inI 


class C3(C1, C2): pass 
I = C3() # Two X names in І 


I.methi(); I.metha() 


print(I. Е 
I.meth2(); I.methb() 
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% python private.py 

( CE 'í99, Кі X 3; 88] 
88 

99 
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class Super: 


def method(self): ... # A real application method 
class Tool: 

def _method(self): ... й Becomes Tool | method 

def other(self): self.  method() # Use my internal method 


class Subi(Tool, Super): ... 
def actions(self): self.method() # Runs Super.method as expected 


class Sub2(Tool): 
def init__(self): self.method = 99 # Doesn't break Tool.__method 


000025000000000000000000000000000000000000000000 
ОДОД0000000000000000005ч5100Т02910000005чрегро0000000 
ОООД000000000005ч61000000000000000РУСпОПОДОООДОО0000 


[0000000000000000000000000000000000000000000000000000$ч620 
006 


ОДООД0О00000000000000000000000000000000000000000 
ОДООООО00000000000000000000000000000000000000000 


00000  ХОООО000000000000015сег py (On pn ap par 
DOES 8000PrivateQ ПП ПП a bnm a pn pa n dnd d2 9D] dn 
0000000000000290700000 getattr. | setattr— "ШШШ 
38000Private ПП aaa n p Pythenrn 00000000 
0000000000000000000000000 


UUUUUUUUUUUD 


UU000000000000000Python0000000000000000290000 
call ПОООООООО0000000000000000000000000000000 


О01900000000000000000000000000000000000000000000 
0000000000000-——00000000000000000000000000000000000 
ОООД00000000000000РУСВОПОДООООО 


DD00000000self 
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class Spam: 
def doit(self, message): 
print(message) 
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objecti = Spam() 
objecti.doit('hello world') 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDO 
О00000000орјесё. патеробооооооооооооо0о00000000000000 
О000објесе10000005рат.аойо00000000000000000000000 
UUUUUUUUUUUUUUUU 

objecti = Spam() 


x = objecti.doit # Bound method object: instance+function 
x('hello world’ ) # Same effect as object! .doit('...') 


UU0000000000000000dortDU00000000000000000U000U0UDU 
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objecti = Spam() 
t - Spam.doit # Unbound method object (a function in 3.0: see ahead) 
t(objecti, 'howdy') # Pass in instance (if the method expects one in 3.0) 


000000000000$е100000000000000000000000000 
selfmethodUUUUUUU0U0UU00UselfUUOUUUD 
class Eggs: 
def mi(self, n): 
print(n) 
def m2(self): 


x = self.mi # Another bound method object 
x(42) # Looks like a simple function 


Eggs().m2() # Prints 42 


00000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
0000000070 


UPython 3.0Q000000000 
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C:\misc> c:\python30\python 
>>> class Selfless: 
def _init (self, data): 
self.data = data 


def selfless(argi, arg2): # A simple function in 3.0 
return argi + arg2 
def normal(self, argi, arg2): # Instance expected when called 


return self.data + argi + arg2 


>>> X = Selfless(2) 


>>> X.normal(3, 4) # Instance passed to self automatically 

9 

>>> Selfless.normal(X, 3, 4) # self expected by method: pass manually 
9 

>>> Selfless.selfless(3, 4) # No instance: works in 3.0, fails in 2.6! 


7 
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»»» X.selfless(3, 4) 
TypeError: selfless() takes exactly 2 positional arguments (3 given) 


»»» Selfless.normal(3, 4) 
TypeError: normal() takes exactly 3 positional arguments (2 given) 


О000000000000000000000000000005ѕе#000000Руёһоп 
3. О 0000000000 Оса сте тоароо——00000000000000000000 
ОДОДООРУЄПоп 2.600UUUUUUUUUUUUUUUUUUUUUU000000000000 
000 


ППППРу Поп 3.000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
0000000006 
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>>> class Number: 
def init (self, base): 
self.base - base 
def double(self): 
return self.base * 2 
def triple(self): 
return self.base * 3 


»»» x - Number(2) # Class instance objects 
»»» y - Number(3) # State + methods 

>>> z = Number(4) 

>>> x.double() # Normal immediate calls 
4 

>>> acts = [x.double, y.double, y.triple, z.double] # List of bound methods 
>>> for act in acts: # Calls are deferred 

èy print(act()) # Call as though functions 
4 

6 

9 

8 
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»»» bound - x.double 

>>> bound. self , bound. func | 

(< main .Number object at 0x0278F610», «function double at 0x027A4EDO>) 
»»» bound. self .base 

2 

»»» bound() # Calls bound... func... (bound. self ,...) 
4 


UU00000000PythonUUUUUUUUUUUU00000000000000000000 
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»»» def square(arg): 
return arg ** 2 # Simple functions (def or lambda) 


»»» class Sum: 
def init (self, val): # Callable instances 
self.val - val 
def call (self, arg): 
return self.val + arg 


»»» class Product: 
def — init (self, val): # Bound methods 
self.val = val 
method(self, arg): 
return self.val * arg 


de 


一 


Sum(2) 
Product(3) 
[square, sobject, pobject.method] # Function, instance, method 


»»» sobject 
»»» pobject 
»»» actions 


»»» for act in actions: # All 3 called same way 
print(act(5)) # Call any 1-arg callable 


15 


»»» actions[-1](5) # Index, comprehensions, maps 
15 

>>> [act(5) for act in actions] 

[25, 7, 15] 

>>> list(map(lambda act: act(5), actions)) 

[25, 7, 15] 
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»»» class Negate: 


def init (self, val): # Classes are callables too 
self.val - -val # But called for object, not work 
def repr (self): # Instance print format 


return str(self.val) 


>>> actions = [square, sobject, pobject.method, Negate] # Call a class too 
»»» for act in actions: 


print(act(5)) 
25 
7 
15 
-5 
>>> [act(5) for act in actions] # Runs | repr | not __str__! 


[25, 7; 15, -5] 


>>> table = {act(5): act for act in actions} # 2.6/3.0 dict comprehension 
>>> for (key, value) in table.items(): 
print('{0:2} => {1}'.format(key, value)) # 2.6/3.0 str.format 


-5 => «class ' main .Negate'» 
25 -» «function square at 0x025D4978» 
15 => «bound method Product.method of « main .Product object at 0х02500Ғ90>> 


7 з» < main .Sum object at 0x025D0F70> 
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def handler(): 
...use globals for state... 


widget = Button(text='spam', command-handler) 
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class MyWidget: 
def handler(self): 
...use self.attr for state... 
def makewidgets(self): 
b = Button(text-'spam', command=self.handler) 
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»»» class Spam: 





def init (self): # No repr or str | 
5е1+.4афа1 = "food" 
>>> X = Spam() 
>>> print(X) # Default: class, address 
« main .Spam object at 0x00864818> # Displays "instance" in Python 2.6 
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UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUU 


0U27D00UAttrDisplayUUUUUUU_str_DOD00000000000UUUU0UUDU 
0000000000000000 


02800 саз гее рубдодооооооооооооооооооооооооооооо 
000000000 


О00000000000000000000000000000000300000030000000 
00000000000000000000000000000000000000000000000000 
ОДООО00000000000000000 


П (ісі ПППППП 


UU00000000000 一 一 UUUUUU0000000000000000UlisterpyDDO0 
ОДО00001 15 п5сапседробООО00000000000000000 str О000 
По п5капсербОООД0000000000000000000000000000000 


# File lister.py 

class ListInstance: 
Mix-in class that provides a formatted print() or str() of 
instances via inheritance of str , coded here; displays 


instance attrs only; self is the instance of lowest class; 
uses X names to avoid clashing with client's attrs 


def str (self): 
return '«Instance of #5, address %s:\n%s>' % ( 


self. class . name , # My class's name 
id(self), # My address 
self. attrnames()) # name=value list 
def _ attrnames(self): 
result - '' 
for attr in sorted(self. dict ): # Instance attr dict 


result += '\tname %s=%s\n' X (attr, self. dict  [attr]) 
retubrn result 


ListInstanceQUQ00000000000000000000 
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»»» from lister import ListInstance 
»»» class Spam(ListInstance): # Inherit a __str__ method 
; def init (self): 

self.datai = 'food' 


>>> x = Spam() 
>>> print(x) # print() and str() run __str__ 
<Instance of Spam, address 40240880: 
name datai=food 
> 


UUUUUUUUUUUUUUUUUUUUUstrUUUUUUUUUUUUUUUUUUUU 


»»» str(x) 

'«KInstance of Spam, address 40240880: \п\+пате datai=food\n>' 

> X # The __repr__ still is a default 
« main .Spam object at 0x026606F0» 
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# File testmixin.py 
from lister import * # Get lister tool classes 


class Super: 


def init (self): # Superclass | init. | 
self.data1 = 'spam' # Create instance attrs 
def ham(self): 
pass 
class Sub(Super, ListInstance): # Mix in ham and a __str__ 
def  іпії (self): # listers have access to self 
Super. init (self) 
self.data2 - 'eggs' # More instance attrs 
self.data3 - 42 
def spam(self): # Define another method here 
pass 
if пате == " main ': 
X = Sub() 
print(X) # Кип mixed-in __str__ 
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C:\misc> C:\python30\python testmixin.py 
<Instance of Sub, address 40962576: 
name datai-spam 
name data2-eggs 
name data3-42 
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>>> import lister 
>>> class C(lister.ListInstance): pass 
»» x x C() 
>>> X.a = 1; х.р = 2; x.c = 3 
»»» print(x) 
«Instance of C, address 40961776: 
name a-1 
name b=2 
name c-3 
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# File lister.py, continued 
class ListInherited: 


Use dir() to collect both instance attrs and names 
inherited from its classes; Python 3.0 shows more 

names than 2.6 because of the implied object superclass 
in the new-style class model; getattr() fetches inherited 
names not in self. dict ; use str , not тері j 

or else this loops when printing bound methods! 


def str (self): 
return '«Instance of Xs, address %s:\n%s>' % ( 
self. class . name , 


# My class's name 


id(self), # My address 
self. attrnames()) # name=value list 
def _ attrnames(self): 
result = '' 
for attr in dir(self): # Instance dir() 
if attr[:2] == " "¿and attr[-2:| == ~ '; # Skip internals 
result += 'МЕепате %s=<>\n' % attr 
else: 


result += '\tname %s=%s\n' X (attr, getattr(self, attr)) 
return result 


ОДО0000000 Х ДПОСОО000000000000000000000000000 
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class Sub(Super, ListInherited): # Mix та __str 


О00000000000000000Руєһоп 2.60000000000000000000 
listerQU0000000000000000000000000 


C:\misc> c:\python26\python testmixin. py 
<Instance of Sub, address 40073136: 
name ListInherited attrnames-«bound method Sub.  attrnames of <...more...>> 
пате _ doc =<> 
пате init =<> 
name module =<> 
name _ str хе» 
name datai-spam 
name data2-eggs 
name data3-42 
name ham=<bound method Sub.ham of < main .Sub instance at 0x026377B0»» 


name spam-«bound method Sub.spam of « main .Sub instance at 0x026377B0»» 
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C:\misc> c:\python30\python testmixin.py 
<Instance of Sub, address 40831792: 
name ListInherited attrnames-«bound method Sub.  attrnames of <...more...>> 
name class =<> 
name | delattr -<> 
пате dict -<> 
name doc -«» 
name eq =<> 
...тоге names omitted... 
name тері =<> 
name  setattr хе» 
пате  sizeof =<> 
пате — str -<> 
name | subclasshook -«» 
name — weakref -«» 
name datai-spam 
name data2-eggs 
name data3-42 
name ham-«bound method Sub.ham of « main .Sub object at 0х026Ғ0830>> 
name spam-«bound method Sub.spam of « main .Sub object at 0x026F0B30»» 
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# File lister.py, continued 


class ListTree: 
Mix-in that returns an str trace of the entire class 
tree and all its objects' attrs at and above self; 
run by print(), str() returns constructed string; 
uses _ X attr names to avoid impacting clients; 
uses generator expr to recurse to superclasses; 
uses str.format() to make substitutions clearer 
def str (self): 
self. visited = {} 
return '«Instance of {0}, address {1}:\n{2}{3}>' .format( 
self. class . name , 
id(self), 
self. attrnames(self, 0), 
self. listclass(self. class , 4)) 


def  listclass(self, aClass, indent): 
dots = '.' * indent 
if aClass in self. visited: 
return '\п{0}<С1а55 {1}:, address {2}: (see above)>\n'.format( 


dots, 
aClass. name , 
id(aClass)) 


else: 
self. visited[aClass] - True 
genabove = (self. 1151с1а55(с, indent+4) for c in aClass. bases ) 
return '\n{0}<Class {1}, address {2}:\n{3}{4}{5}>\n' . format ( 
dots, 
aClass. name , 
id(aClass), 
self. attrnames(aClass, indent), 
'' ,join(genabove), 
dots) 


def _ attrnames(self, obj, indent): 
spaces = ' ' * (indent + 4) 
result = '' 
for attr in sorted(obj. dict ): 
if attr.startswith(' ^') and attr.endswith('__'): 
result += spaces + '{O}=<>\n'.format(attr) 
else: 
result += spaces + '{O}={1}\n'.format(attr, getattr(obj, attr)) 
return result 
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return '«Instance of Xs, address %s:\n%s%s>' % (...) # Expression 
return '«Instance of {0}, address {1}:\n{2}{3}>'.format(...) # Method 


д000Обезітіхіп.руД 00000000 


class Sub(Super, ListTree): # Mix та __str__ 


[]JPython 2.60000000000000000 


C:\misc> c:\python26\python testmixin.py 
<Instance of Sub, address 40728496: 


_ListTree__visited={} 
data1=spam 


data2=eggs 
data3=42 


....«Class Sub, address 40701168: 
. doc -<> 

_ іпії -«» 

. module =<> 


spam-«unbound method Sub.spam» 


«Class ListTree, address 40700688: 


_ListTree__attrnames=<unbound method ListTree.  attrnames» 
_ListTree__listclass=<unbound method ListTree. listclass> 
doc -«» 


i mey 
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C:\misc> c:\python30\python testmixin.py 
<Instance of Sub, address 40635216: 
_ListTree_visited={} 
да+а1=5рат 
data2-eggs 


data3-42 


....«Class Sub, address 40914752: 
| doc =< 
. init -«» 
. module -«» 
spam-«function spam at 0x026D53D8» 


Quee s «Class Super, address 40829952: 
_ dict =< 
| doc =<> 
. init =<> 
. module -«» 
_ weakref -<> 
ham-«function ham at 0x026D5228» 


ния «Class object, address 505114624: 
_ class =<> 
. delattr -«» 
| doc -«» 
| eq -<> 
...тоге omitted... 
. repr =<> 
. setattr =< 
. sizeof «є» 
. str хе» 


. subclasshook -«» 


QA I ES «Class ListTree, address 40829496: 
_ListTree__attrnames=<function — attrnames at 0x026D5660> 
 ListTree listclass-«function | listclass at 0x026D56A8> 
. dict =< 
| doc =<> 
. module -«» 

__ str => 
. weakref ха» 
ST теби <Class object:, address 505114624: (see above)> 
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C:\misc> c:\python26\python testmixin.py 
...тоге omitted... 


yia. «Class ListTree, address 40700688: 

 ListTree attrnames-«unbound method ListTree. attrnames> 
 ListTree listclass-«unbound method ListTree. listclass> 
_ doc = 

Mix-in that returns the str trace of the entire class 

tree and all its objects' attrs at and above self; 

run by print, str returns constructed string; 

uses X attr names to avoid impacting clients; 

uses generator expr to recurse to superclasses; 

uses str.format() to make substitutions clearer 


. module -lister 
| str -«unbound method ListTree. str > 
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»»» from lister import ListTree 
»»» from tkinter import Button # Both classes have а __str__ 
>>> class MyButton(ListTree, Button): pass # ListTree first: use its __str__ 
>>> B = MyButton(text-'spam') 
>>> open('savetree.txt', 'w').write(str(B)) # Save to a file for later viewing 
18247 
»»» print(B) # Print the display here 
«Instance of MyButton, address 44355632: 

_ListTree__visited={} 

_name=44355632 

_tclCommands=[ | 

...much more omitted... 
> 
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ЗиБОООО00000000000000000000000000000000000000 
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def factory(aClass, *args): # Varargs tuple 
return aClass(*args) # Call aClass (or apply in 2.6 only) 
class Spam: 
def doit(self, message): 
print(message) 


class Person: 
def _ init (self, name, job): 
self.name = name 
self.job = job 


objecti = factory(Spam) # Make a Spam object 
object2 = factory(Person, "Guido", "guru") # Make a Person object 
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def factory(aClass, *args, **kwargs): # +kwargs dict 
return aClass(*args, **kwargs) # Call aClass 
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classname = ...parse from config file... 
classarg - ...parse from config file... 


import streamtypes # Customizable code 
aclass = getattr(streamtypes, classname) # Fetch from module 


reader = factory(aclass, classarg) # Or aclass(classarg) 
processor(reader, ...) 
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class Set: 


def init (self, value = []): # Constructor 
self.data - [] # Manages a list 
self.concat(value) 
def intersect(self, other): # other is any sequence 
res = [] # self is the subject 
for x in self.data: 
if x in other: # Pick common items 
res.append(x) 
return Set(res) # Return a new Set 
def union(self, other): # other is any sequence 
res = self.data[:] # Copy of my list 
for x in other: # Add items in other 
if not x in res: 
res.append(x) 


return Set(res) 


def concat(self, value): # value: list, Set... 
for x in value: # Removes duplicates 
if not x in self.data: 
self.data.append(x) 
def len (self): return len(self.data) # len(self) 
def  getitem (self, key): return self.data[key] # self[i] 
def and (self, other): return self.intersect(other) # self & other 
def or (self, other): return self.union(other) # self | other 
def repr (self): return 'Set:' + repr(self.data) f print() 


00000000000000000000000000000000000 


Х = Set([1, 35: 55 7]) 
print(x.union(Set([1, 4, 7]))) # prints Set:[1, 3, 5, 7, 4] 
print(x | Set([1, 4, 6])) # prints Set:[1, 3, 5, 7, 4, 6] 


о0000005еєО0ОО000000000000000000000000000000000В 
00000000000 


0000008 
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# Subclass built-in list type/class 
# Map 1..N to 0..N-1; call back to built-in version. 


class MyList(list): 
def  getitem (self, offset): 
print('(indexing Xs at Xs)' % (self, offset)) 
return list. getitem (self, offset - 1) 


if name == ' main ': 
print(list('abc')) 
x = MyList('abc') бо init | inherited from list 
print(x) # repr | inherited from list 
print(x[1]) # MyList. getitem _ 
print(x[3]) # Customizes list superclass method 
x.append('spam'); print(x) # Attributes from list superclass 
x.reverse(); print(x) 


DDOBEDIODUMyyListpnabnnHstp nt девет _ПООООООООО ОМ 
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% python typesubclass.py 

[95 ар”, E | 

ee "B s ЧЕ) 

(indexing [ "а", "b", *c'] at 1) 
а 

(indexing ['a', 'b', 'c'] at 3) 
C 

[^94 Um s З у 'spam' ] 
['spam', "Bra қ» ‘a | 
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UU000000Usetsubclass.pyUUUUUUlistUUUUUUUUUUUUUUUUUDUD 
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class Set(list): 


def 


def 


def 


def 


_ init (self, value = 
list. init ([]) 
self.concat(value) 


intersect(self, other): 


res - [] 
for x in self: 
if x in other: 
res.append(x) 
return Set(res) 


union(self, other): 
res - Set(self) 
res.concat(other) 
return res 


concat(self, value): 
for x in value: 
if not x in self: 


self.append(x) 
def and (self, other): 
def or (self, other): 
def тері (self): 
if name == " main ': 
X = Set([1,3,5,7]) 
y = Set([2,1,4,5,6]) 


print(x, y, len(x)) 
print(x.intersect(y), y.union(x)) 
print(x 8 y, x | y) 

x.reverse(); print(x) 


[]): # Constructor 
# Customizes list 
# Copies mutable defaults 


# other is any sequence 
# self is the subject 


# Pick common items 


Я Return a new Set 


# other is any sequence 
# Copy me and my list 


# value: list, Set... 
ft Removes duplicates 


return self.intersect(other) 
return self.union(other) 
return 'Set:' + list. repr (self) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000000000000 


% python setsubclass.py 

5ег:Г1, 3, 5, 7] Set:[2, 1, 4, 5, 6] А 

«|і: ST Setel 2; 7%; 4; S; Gy 3: 71 
1, 5] Set:[1, 3, 5, 7, 2, 4, 6] 

з 55. 3s 1] 
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class newstyle(object): 
...normal code... 
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UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
D0000000Python 2.ХО0000000000Руһоп 3.0Q000000000000 
00 


О0000 


ОООО0000000000000000000000000000ПРУубпоп 2.ХО00000 
ОДООО00000000000 
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C:\misc> c:\python26\python 


>>> class C: pass # Classic classes in 2.6 
»»» І = C() 
»»» type(I) # Instances are made from classes 


«type 'instance'» 
>>> I. class | 
«class main .C at 0x025085A0» 


»»» type(C) # But classes are not the same as types 
«type 'classobj'» 

>>> C. class — 

AttributeError: class C has no attribute ' class ' 


»»» type([1, 2, 3]) 
«type 'list'» 
»»» type(list) 
«type 'type'» 
»»» list. class 
«type 'type'» 


ПППППРу Поп 2.60О00000000000000000000000000000000 
山 一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDO 
_class_UUUUUUUUUtype0000 


C:\misc> c:\python26\python 

>>> class C(object): pass # New-style classes in 2.6 

>>> І = C() 

»»» type(I) # Type of instance is class it's made from 
«class ' main .C'» 

»» I. class . 

«class ' main .C'» 


»»» type(C) # Classes are user-defined types 
«type 'type'» 

>>> C. class — 

«type 'type'» 

>>> type([1, 2, 3]) # Built-in types work the same way 
«type 'list'» 

»»» type(list) 

«type 'type'» 

>>> list. class | 

«type 'type'» 


[||] Python 3.0Q0000000000000000 ap pa |n dnd po] dC d OCC 
D00000000000000000000Python 3.000000 


C:\misc> c:\python30\python 
>>> class C: pass # All classes are new-style in 3.0 


>>> T= C() 


>>> type(I) # Type of instance is class it's made from 
<class ' main .C'» 

»»» I. class 

«class ' main .C'» 

»»» type(C) # Class is a type, and type is a class 


«class 'type'» 
>>> C. class — 
«class 'type'» 


»»» type([1, 2, 3]) # Classes and built-in types work the same 
«class 'list'» 

»»» type(list) 

«class 'type'» 

>>> list. class | 

«class 'type'» 
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C:\misc> c:\python30\python 
>>> class C: pass 


>>> class D: pass 
>>> c = C() 
>>> d = D 


>>> type(c) == type(d) # 3.0: compares the instances' classes 
False 


>>> type(c), type(d) 
(«class ' main .C'», «class ' main .D'») 


»»» c. class , d. class 
(«class ' main .C'», «class ' main .D'») 


>>> c1, c2 = C(), C() 
>>> type(ci) == type(c2) 
True 


ПОРУ Поп 2.6000000000000000000000000000000000000 
о“ ПО” ПО00000000000000000__сіаѕѕ — П00000000000000 
Python 3.0Q000000000000000 


C:\misc> с: Mpython26 python 
»»» class C: pass 


»»» class D: pass 


>>> c = CÛ) 

>>> d = D() 

»»» type(c) -- type(d) # 2.6: all instances are same type 
True 

>>> c. class  -- d. class | # Must compare classes explicitly 
False 


>>> type(c), type(d) 

(«type 'instance'», «type 'instance'») 

»»» c. class , d. class 

(«class main .C at 0x024585A0», «class main .D at 0x024588D0») 


D0000000000000000Python 2.6q00000Python 3.000000000 
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C:\misc> c:\python26\python 
>>> class C(object): pass 


>>> class D(object): pass 
>>> C= 
>>> d = 


>>> type 
False 


c() 
D() 
(c) = 


" 
et 
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# 2.6 new-style: same as all in 3.0 


>>> type(c), type(d) 
(«class ' main .C'», «class 
»»» c. class , d. class 


(«class ' main .C'», «class ' main .D'») 


_ main .D'») 
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>>> class C: pass 

>>> X = C() 

»»» type(X) # Type is now class instance was created from 
«class ' main .C'» 


»»» type(C) 
«class 'type'» 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUtypeUUUUUUUUU 
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>>> isinstance(X, object) 

True 

»»» isinstance(C, object) # Classes always inherit from object 
True 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUU 
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»»» type('spam') 
«class STE > 
>>> type(str) 
«class 'type'» 


»»» isinstance('spam', object) # Same for built-in types (classes) 
True 

»»» isinstance(str, object) 

True 


0UU0000UUUUUobjectUUUobjectUUUtype0UU0000UUUUU 一 一 吕 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


»»» type(type) # All classes are types, and vice versa 
«class 'type'» 

»»» type(object) 

«class 'type'» 


»»» isinstance(type, object) # All classes derive from object, even type 
True 

»»» isinstance(object, type) # Types make classes, and type is a class 
True 

»»» type is object 

False 
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»»» class A: 
attr = 1 # Classic (Python 2.6) 


>>> class B(A): # B and C both lead to A 
pass 


>>> class C(A): 
attr = 2 


>>> class D(B, C): 


pass # Tries A before C 
>>> x = D() 
>>> x.attr # Searches x, D, B, A 


ОО0000АО00000000000000000000000000000000000000 
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»»» class A(object): 
attr - 1 # New-style ("object" not required in 3.0) 


»»» class B(A): 
pass 


»»» class C(A): 
attr - 2 


»»» class D(B, C): 


pass # Tries C before A 
»»» x - D() 
»»» x.attr # Searches x, D, B, C 
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>>> class А: 


attr = 1 # Classic 
»»» class B(A): 
pass 
»»» class C(A): 
attr - 2 
»»» class D(B, C): 
attr - C.attr # Choose C, to the right 
>>> x = D() 
»»» x.attr # Works like new-style (all 3.0) 
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00 


»»» class A(object): 
attr = 1 # New-style 


>>> class B(A): 
pass 


>>> class C(A): 
attr = 2 


>>> class D(B, C): 


attr = B.attr # Choose A.attr, above 
>>> x = DQ) 
>>> x.attr # Works like classic (default 2.6) 
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»»» class A: 
def meth(s): print('A.meth') 


»»» class C(A): 
def meth(s): print('C.meth') 


»»» class B(A): 


pass 
»»» class D(B, C): pass # Use default search order 
>>> x = D() # Will vary per class type 
»»» x.meth() # Defaults to classic order in 2.6 


A.meth 


»»» class D(B, C): meth - C.meth # Pick C's method: new-style (and 3.0) 
»»» x - D() 

»»» x.meth() 

C.meth 


»»» class D(B, C): meth - B.meth # Pick B's method: classic 
>>> x = D() 

»»» x.meth() 

A.meth 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
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class D(B, C): 
def meth(self): # Redefine lower 


C.meth(self) # Pick C's method by calling 
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>>> class limiter(object): 
. slots = ['age', 'name', 'job'] 


>>> x = limiter() 
>>> X.age # Must assign before use 
AttributeError: age 


>>> x.age = 40 

>>> х.аре 

40 

>>> X.ape = 1000 # Illegal: not іп | slots... 
AttributeError: 'limiter' object has no attribute 'ape' 
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»»» class C: 
. 51085 = ['a', 'b'] # slots | means по __dict__ by default 
>>> X = C() 
>>> X.a = 1 
>>> X.a 
1 
»»» X. dict 
AttributeError: 'C' object has no attribute ' dict ' 
>>> getattr(X, 'а') 
1 


»»» setattr(X, 'b', 2) # But getattr() and setattr() still work 
>>> X.b 

2 

>>> "а" in dir(X) # And dir() finds slot attributes too 
True 

»»» 'b' in dir(X) 

True 


[00000000000000000000$19$000000000000000 


>>> class D: 
251045. = ['a', 'b'] 
def init (self): self.d = 4 # Cannot add new names if no __dict__ 


>>> X = D) 
AttributeError: 'D' object has no attribute 'd' 
DIII slots 000 dict ПОДОООООДОДОООДОДОДОООО0О 
UUUUUUUUUUUUUUUUUUUUUUUUUgetattrUUUUUUUUUUUUUUUUUUUD 
00008 


»»» class D: 


_ slots = ['a', "Б", " dict "| # List | dict |. to include one too 
с=3 # Class attrs work normally 
def init (self): self.d = 4 # d put їп __dict__, ain __slots__ 
>>> X = D() 
>>> X.d 
4 
>>> X. dict # Some objects һауе both _ dict _ and __slots__ 
ғаз 4) # getattr() can fetch either type of attr 
»»» X. slots 
[аж "b s ЖЕК ."] 
»»» X.c 
3 
>>> Х.а # All instance attrs undefined until assigned 


AttributeError: a 

>>> Х.а = 1 

>>> getattr(X, 'a',), getattr(X, 'c'), getattr(X, 'd') 
(1, 3, 4) 


UU00000000000000000000000000UUUUUUUUUdir00000U0UDU 
0000000000000000 


>>> for attr in list(X. dict ) + X. slots : 


i print(attr, '=>', getattr(X, attr)) 
d => 4 

=> 1 
b => 2 


Pict ау ('d'i 4) 
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>>> for attr in list(getattr(X, ' dict ', [])) + getattr(X, ' slots ', []): 
print(attr, '=>', getattr(X, attr)) 


000000 __ slot ОД 
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»»» class E: 
_ slots = ['c', 'd'] # Superclass has slots 


»»» class D(E): 


. slots = ['a', ' dict '] # So does its subclass 
»»» X - D() 
>>> Х.а = 1; X.b = 2; Х.с = 3 # The instance is the union 
>>> X.a, X.c 
(1, 3) 
>>> E. slots | # But slots are not concatenated 


ГЕ, 41 
>>> D. slots _ 
Га" dict. "] 


»»» X. slots # Instance inherits *lowest* | slots | 
[ay adic] 

»»» X. dict # And has its own an attr dict 

i'b's 2) 


>>> for attr in list(getattr(X, ' dict "', [])) + getattr(X, ' slots ", []): 
print(attr, '=>', getattr(X, attr)) 

b => 2 # Superclass slots missed! 

а => 1 

dick = 4767: 2] 


>>> dir(X) # dir() includes all slot names 
[...many names omitted... 'a', 'b', 'c', 'd'] 
000000000000$19$0000000000000000000000000000000 
000000051оєѕ$00000000Руєһопро0000000000380000000 
. slots | dict [Dau 
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»»» class classic: 
def  getattr (self, name): 
if name -- 'age': 
return 40 
else: 
raise AttributeError 


>>> x = classic() 

>>> х.аре Я Runs __getattr__ 
40 

>>> x.name Я Runs __getattr__ 
AttributeError 


0000000000000000000000000000000000000000000000 
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»»» class newprops(object): 
def getage(self): 
return 40 


age - property(getage, None, None, None) # get, set, del, docs 


>>> x = newprops() 
»»» x.age 


40 


»»» X.name 


# Runs getage 


# Normal fetch 


AttributeError: newprops instance has no attribute 'name' 
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>>> class newprops(object): 

def getage(self): 
return 40 

def setage(self, value): 
print('set age:', value) 
self. age - value 


>>> 


age = property(getage, setage, None, None) 


x = newprops() 
x.age 


x.age - 42 

age: 42 

x. age 

x.job = 'trainer' 
x. job 


'trainer' 


# Runs getage 
# Runs setage 
# Normal fetch; no getage call 


# Normal assign; no setage call 
# Normal fetch; no getage call 
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»»» class classic: 
def  getattr (self, name): # On undefined reference 
if name -- 'age': 
return 40 
else: 
raise AttributeError 
def setattr (self, name, value): # On all assignments 
print('set:', name, value) 
if name -- 'age': 
self. dict [' age'] = value 
else: 
self. dict [name] - value 


>>> x = classic() 


>>> х.аре # Runs __getattr__ 

40 

>>> X.age = 41 # Runs __setattr__ 

set: age 41 

>>> X._age # Defined: no __getattr__ call 
41 

>>> x.job = 'trainer' # Runs __setattr__ again 

>>> x.job # Defined: no __getattr__ call 
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class Spam: 
numInstances = 0 
def init (self): 
Spam.numInstances = Spam.numInstances + 1 
def printNumInstances(): 
print("Number of instances created: ", Spam.numInstances) 
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C:\misc> c:Mpython26 python 

»»» from spam import Spam 

>>> a = Spam() # Cannot call unbound class methods in 2.6 
>>> b = Spam() # Methods expect a self object by default 
>>> c = Spam() 


>>> Spam.printNumInstances() 

TypeError: unbound method printNumInstances() must be called with Spam instance 
as first argument (got nothing instead) 

>>> a.printNumInstances() 

TypeError: printNumInstances() takes no arguments (1 given) 
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C:\misc> c:\python30\python 

>>> from spam import Spam 

>>> a = Spam() # Can call functions in class in 3.0 

>>> b = Spam() # Calls through instances still pass a self 
>>> с = Spam() 

>>> Spam. printNumInstances() # Differs in 3.0 

Number of instances created: 3 


>>> a.printNumInstances() 
TypeError: printNumInstances() takes no arguments (1 given) 
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О000000000000Руёһоп З.О000000000000000000000000 
РуєпопрО000000000000000000000000000000000 


Spam.printNumInstances() # Fails in 2.6, works in 3.0 
instance.printNumInstances() # Fails in both 2.6 and 3.0 


ПООООООРУ оп 3.0Q0000000000s eR nn bn bab ppm 
000000$е ОбРу Топ 2.6QQ00000000Python 2.6[]Python 3.00 
00000000000000000000000000000000000000000000000 


0000008 


о00000000ѕе#О0000000000000000000000000000000000 
000000000000000000000000000000000000000000000000 
0000000000000$рат.руППППОПРу{Поп 3.0ПРу{Поп 2.6000000 
[]|Python 2.60000ргіпобО000000000 


def printNumInstances(): 
print("Number of instances created: ", Spam.numInstances) 


class Spam: 

numInstances = 0 

def init (self): 

Spam.numInstances = Spam.numInstances + 1 

»»» import spam 
»»» a - spam.Spam() 
>>> b = spam.Spam() 
>>> С = spam.Spam() 
»»» spam.printNumInstances() # But function may be too far removed 
Number of instances created: 3 # And cannot be changed via inheritance 
»»» spam.Spam.numInstances 
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class Spam: 
numInstances - O 


def іпі% (self): 
Spam.numInstances = Spam.numInstances + 1 
def printNumInstances(self): 
print("Number of instances created: ", Spam.numInstances) 


>>> from spam import Spam 

>>> a, b, c = Spam(), Spam(), Spam() 

>>> a.printNumInstances() 

Number of instances created: 3 

>>> Spam. printNumInstances(a) 

Number of instances created: 3 

>>> Spam().printNumInstances() # But fetching counter changes counter! 
Number of instances created: 4 
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class Methods: 


def imeth(self, x): # Normal instance method: passed a self 
print(self, x) 
def smeth(x): # Static: no instance passed 
print(x) 
def cmeth(cls, x): # Class: gets class, not instance 
print(cls, x) 
smeth - staticmethod(smeth) # Make smeth a static method 
cmeth - classmethod(cmeth) # Make cmeth a class method 


О00000000000000000000000005теёћстеһ000аѕ$00 
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UUUUUUUUUUUUUUUUUUDU 


»»» obj = Methods() 


»»» obj.imeth(1) 
« main .Methods object...» 1 


»»» Methods.imeth(obj, 2) 
« main .Methods object...» 2 


# Make an instance 


# Normal method, call through instance 
# Becomes imeth(obj, 1) 


# Normal method, call through class 
# Instance passed explicitly 
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»»» Methods.smeth(3) 
3 


>>> obj.smeth(4) 
4 


# Static method, call through class 
# No instance passed or expected 


# Static method, call through instance 
# Instance not passed 


UU00000UPythonUUuUuUUUUUUUUUUUU00000000000000000000 
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»»» Methods.cmeth(5) 
«class ' main .Methods'» 5 


»»» obj.cmeth(6) 
«class ' main .Methods'» 6 


# Class method, call through class 
# Becomes cmeth( Methods, 5) 


# Class method, call through instance 
# Becomes cmeth( Methods, 6) 
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class Spam: 
numInstances - O # Use static method for class data 
def _ init (self): 
Spam.numInstances += 1 
def printNumInstances(): 
print("Number of instances:", Spam.numInstances) 
printNumInstances = staticmethod(printNumInstances) 


О00000000000000000000Руёһоп 2.60Руёһоп 3.О00000000 
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»»» а з Spam() 
>>> b = Spam() 
>>> c = Spam() 


»»» Spam.printNumInstances() # Call as simple function 
Number of instances: 3 
»»» a.printNumInstances() # Instance argument not passed 


Number of instances: 3 
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class Sub(Spam): 
def printNumInstances(): # Override a static method 
print("Extra stuff...") # But call back to original 
Spam. printNumInstances() 
printNumInstances = staticmethod(printNumInstances) 


>>> a = Sub() 
>>> b = Sub() 
>>> a.printNumInstances() # Call from subclass instance 


Extra: stut tics 

Number of instances: 2 

>>> Sub.printNumInstances() # Call from subclass itself 
Extra. stuff... 

Number of instances: 2 

»»» Spam.printNumInstances() 

Number of instances: 2 
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»»» class Other(Spam): pass # Inherit static method verbatim 


>>> с = Other() 
>>> c.printNumInstances() 
Number of instances: 3 


0000008 


ОДО00000000000000----ОДОООО0ООДОО0000000000000000 
ОДОООО000000000000000000000000000000000000000000000 


class Spam: 
numInstances - O # Use class method instead of static 
def init (self): 
Spam.numInstances += 1 
def printNumInstances(cls): 
print("Number of instances:", cls.numInstances) 
printNumInstances = classmethod(printNumInstances) 


0UU000000000000000000000000printNumlnstancesUUU0D0 
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»»» a, b = Spam(), Spam() 


»»» a.printNumInstances() # Passes class to first argument 
Number of instances: 2 
»»» Spam.printNumInstances() # Also passes class to first argument 


Number of instances: 2 
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class Spam: 
numInstances - O # Trace class passed in 


def іпі% (self): 

Spam.numInstances += 1 
def printNumInstances(cls): 

print("Number of instances:", cls.numInstances, cls) 
printNumInstances = classmethod(printNumInstances) 


class Sub(Spam): 
def printNumInstances(cls): # Override a class method 
print” "Extra stuf i...",, cis) # But call back to original 
Spam. printNumInstances() 
printNumInstances = classmethod(printNumInstances) 


class Other(Spam): pass # Inherit class method verbatim 


000000000000000000000000000000000000000 


>>> X, у = Sub(), Spam() 

>>> x.printNumInstances() # Call from subclass instance 
Extra stuff... «class "test.Sub'» 

Number of instances: 2 «class 'test.Spam'» 

»»» Sub.printNumInstances() # Call from subclass itself 
Extra stuff... «class 'test.Sub'» 

Number of instances: 2 «class 'test.Spam'» 

»»» y.printNumInstances() 

Number of instances: 2 «class 'test.Spam'» 


0UU0000000000>ub000000000000000000Python00000000 
2ubUU0000000000000000003>ub000000000>pamb0000003> pam 
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>>> z = Other() 
>>> z.printNumInstances() 
Number of instances: 3 «class 'test.Other'» 
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class Spam: 
numInstances - O 


def count(cls): # Per-class instance counters 
cls.numInstances += 1 # cls is lowest class above instance 
def init (self): 
self.count() # Passes self. class to count 


count = classmethod(count) 


class Sub(Spam): 
numInstances = 0 
def init (self): # Redefines __init__ 
Spam. init (self) 


class Other(Spam): # Inherits — init... 
numInstances - O 

>>> x = Spam() 

>>> y1, y2 = Sub(), Sub() 

>>> Z1, z2, z3 = Other(), Other(), Other() 

>>> x.numInstances, y1.numInstances, z1.numInstances 

(1, 2, 3) 

>>> Spam.numInstances, Sub.numInstances, Other.numInstances 

(1, 2, 3) 
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class C: 
@staticmethod # Decoration syntax 
def meth(): 


00000000000000000000000000000000000000000000 


class С: 
def meth(): 


meth = staticmethod(meth) # Rebind name 
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class Spam: 
numInstances - O 
def init (self): 
Spam.numInstances = Spam.numInstances + 1 


@staticmethod 
def printNumInstances(): 
print("Number of instances created: ", Spam.numInstances) 
a = Spam() 


b = Spam() 
c = Spam() 
Spam. printNumInstances() # Calls from both classes and instances work now! 


a.printNumInstances() # Both print "Number of instances created: 3" 
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class tracer: 
def init (self, func): 
self.calls = 0 
self.func = func 
def call (self, *args): 
self.calls += 1 


print('call Xs to %s' % (self.calls, self.func. name )) 
self.func(*args) 


Qtracer # Same as spam = tracer(spam) 
def spam(a, b, c): # Wrap spam in a decorator object 
print(a, b, c) 


spam(1, 2, 3) # Really calls the tracer wrapper object 
spam('a', 'b', 'c') # Invokes __call__ in class 
spam(4, 5, 6) Я сай adds logic and runs original object 
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call 1 to spam 
1273 
call 2 to spam 
abc 
call 3 to spam 
456 
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def decorator(aClass): ... 


@decorator 
Class СЕ o 


00000000000 


def decorator(aClass): ... 
class СЕ s 


C = decorator(C) 
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def count(aClass): 
aClass.numInstances = 0 


return aClass # Return class itself, instead of a wrapper 
@count 
class Spam: ... # Same as Spam = count(Spam) 
@count 
class Sub(Spam): ... # numInstances = 0 not needed here 
@count 


class Other(Spam): ... 
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class Meta(type): 
def new (meta, classname, supers, classdict): ... 


class C(metaclass-Meta): ... 


UPython 2.600000000000000000—=00000000000000000 
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class C: 
. metaclass = Meta 
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Er а = 1 # Class attribute 

>> I = Х() 

»»» I.a # Inherited by instance 
д 

»»» X.a 

1 
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>>> X.a = 2 # May change more than X 

>>> Га # I changes too 

2 

>>> J = ХО # J inherits from X's runtime values 

>>> J.a # (but assigning to J.a changes a in J, not X or I) 
2 
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class X: pass # Make a few attribute namespaces 
class Y: pass 


# Use class attributes as variables 
# No instances anywhere to be found 


E но nou 
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a * X.b + X.c 


for X.i in range(Y.a): print(X.i) # Prints 0..5 
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class Record: pass 

X = Record() 

X.name - 'bob' 

X.job = ‘Pizza maker' 
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>>> class С: 


shared = [] # Class attribute 
def _ init (self): 
self.perobj - [] # Instance attribute 
55» x x СО # Two instances 
>>> у = С() # Implicitly share class attrs 


»»» y.shared, y.perobj 


(0, П) 


>>> x.shared.append('spam') # Impacts y's view too! 
>>> x.perobj.append('spam') # Impacts x's data only 
>>> x.shared, x.perobj 

([ spam |, ['spam']) 


>>> y.shared, y.perobj # y sees change made through x 


(['spam'], []) 
»»» C.shared 
['span'] 


# Stored on class and shared 
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x.shared.append('spam') # Changes shared object attached to class in-place 
x.shared - 'spam' # Changed or creates instance attribute attached to x 
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class ListTree: 
def str (self): ... 


class Super: 
def . str (self): ass 
class Sub(ListTree, Super): # Get ListTree's __str__ by listing it first 


x = Sub() # Inheritance searches ListTree before Super 
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class ListTree: 
def str (self): ... 


def other(self): ... 


class Super: 
def str (self)? sa 
def other(self): ... 


class Sub(ListTree, Super): # Get ListTree's __str__ by listing it first 


other - Super.other # But explicitly pick Super's version of other 
def init (self): 


x = Sub() # Inheritance searches Sub before ListTree/Super 


UUUUUSubUUUotherIUUUUUUUUSub.other——[]Super.otherl] 
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UOU000UUUUUUUUU00000UsuperOU00UotherOUUUDUUDUDListTree 
00000 


class Sub(Super, ListTree): # Get Super's other by order 
astr = Listera Str # Explicitly pick Lister. ығ. 
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def generate(): # Fails prior to Python 2.2, works later 
class Spam: 
count = 1 
def method(self): # Name Spam not visible: 
print(Spam.count) # not local (def), global (module), built-in 


return Spam() 
generate().method() 


C:\python\examples> python nester.py 
...error text omitted... 

Print(Spam.count) # Not local (def), global (module), built-in 
NameError: Spam 
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def generate(): 


global Spam # Force Spam to module scope 
class Spam: 
count - 1 
def method(self): 
print(Spam.count) # Works: in global (enclosing module) 
return Spam() 
generate().method() Prints 1 
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def generate(): 
return Spam() 


class Spam: # Define at top level of module 
count = 1 
def method(self): 


print (Spam.count) # Works: in global (enclosing module) 


generate().method() 
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def generate(): 
class Spam: 
count - 1 
def method(self): 
print(self. class .count) # Works: qualify to get class 
return Spam() 


generate().method() 
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class Lunch: 
def init (self) # Make/embed Customer and Employee 
def order(self, foodName) # Start a Customer order simulation 
def result(self) # Ask the Customer what Food it has 


class Customer: 
def init (self) # Initialize my food to None 


def placeOrder(self, foodName, employee) # Place order with an Employee 

def printFood(self) # Print the name of my food 
class Employee: 

def takeOrder(self, foodName) # Return a Food, with requested name 
class Food: 

def _ init (self, name) # Store food name 
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% python 
»»» from zoo import Cat, Hacker 
»»» spot - Cat() 


»»» spot.reply() # Animal.reply; calls Cat.speak 
meow 
»»» data - Hacker() # Animal.reply; calls Primate.speak 


»»» data.reply() 
Hello world! 
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% python 

»»» import parrot 

»»» parrot.Scene().action() # Activate nested objects 
customer: "that's one ex-bird!" 

Clerk? "па IE 250 tesa 

parrot: None 
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try/except 


DOC Pythoenri 0000000000 


try/finally 
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assert 
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with/as 
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>>> def fetcher(obj, index): 
return obj[index] 
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>>> Х = '5рат' 
>>> fetcher(x, 3) # Like x[3] 
'm' 
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»»» fetcher(x, 4) # Default handler - shell interface 
Traceback (most recent call last): 

File "«stdin»", line 1, in «module» 

File "«stdin»", line 2, in fetcher 
IndexError: string index out of range 
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>>> fetcher(x, 4) # Default handler - IDLE GUI interface 
Traceback (most recent call last): 
File "<pyshell#6>", line 1, in <module> 
fetcher(x, 4) 
File "<pyshell#3>", line 2, in fetcher 
return obj[index] 
IndexError: string index out of range 


00000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


0000 


ОДООД0О000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUtryUUUUUUUUUUU 


>>> try: 
fetcher(x，4) 

... except IndexError: # Catch and recover 
print('got exception') 

got exception 

>>> 


DO Oneny pana an pPythenrn nba aa О ехсер* 
ОО0009000000000000000000ехсер00000000000Руёһопо0000 
0000000004У0000000000000000000 


>>> def catcher(): 
try: 
fetcher(x, 4) 
except IndexError: 
print('got exception’ ) 
print( ‘continuing’ ) 


>>> catcher() 
got exception 
continuing 
>>> 


UUUUUUUUUUUUUUUUUUUUUtryUUUUUUUUUUUUUUUUU 
П"сопёіпиіпо "ПОООО00000000000000000000000000 


0000 


0UU00000000PythonUUUUUUUUUUUU00000000000000000000 
000000—=000000000Руһопро000000000000000000000000 
raise ПОДОДОДОД0О0000ОРУСПОПООООООООООООДОДОДОДО000 
РуУЄпопПДООООООО000 


>>> try: 
Ў raise IndexError # Trigger exception manually 
.. except IndexError: 


print('got exception') 


got exception 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
OOO 


>>> raise IndexError 

Traceback (most recent call last): 
File "«stdin»", line 1, in «module» 

IndexError 


UU000000000000assertUUUUUUUUUU 一 一 UUU00UUUralseDD 
UUUUUUUUUUUDUDU 


>>> assert False, ‘Nobody expects the Spanish Inquisition! ' 
Traceback (most recent call last): 
File "«stdin»", line 1, in «module» 


AssertionError: Nobody expects the Spanish Inquisition! 


000000 


00000000гаїзедрДООПРусвопООДОООО00000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
О0000000000000000000000Ехсерєопроо00000000000000000 
00000000000 


>>> class Bad(Exception): # User-defined exception 
pass 


>>> def doomed(): 


raise Bad() # Raise an instance 
>>> try: 
doomed() 
.. except Bad: # Catch class name 


print('got Bad') 
got Bad 
>>> 


0000 


UUUtryUUUUU fnally "ООДОДО000008 папуроророробор0о00 
exceptUUUUUUtry/fnallyUUUUUUUUUUUUUUUUUUUUUUUUUtryUUUU 
00000000 


>>> try: 
fetcher(x, 3) 

... finally: # Termination actions 
print('after fetch') 

ME 

after fetch 

>>> 


ОДОДО0егу ПОДОДОООДОДА патуроророоорборо000воу 00000 
О000000000000000000000000000000000ргіпО00000&ғур 


fetcher(x, 3) 
print('after fetch’ ) 


ОООО0000000000000000000000000000ргіп'бгу/патуро 
D000000000000000try0000000000000000000DDdfinallygoo0 


»»» def after(): 
... try: 
fetcher(x, 4) 
finally: 
print('after fetch') 
print('after try?') 


»»» after() 

after fetch 

Traceback (most recent call last): 
File "«stdin»", line 1, in «module» 
File "«stdin»", line 3, in after 
File "«stdin»", line 2, in fetcher 

IndexError: string index out of range 

>>> 


0000000000" after try?" 00 гу ппатуб000 
ОДОДО0О000ДОРУспопДОДОДАЙ патуроробброророооророор000 
ОООД00000000000000000000000000000000000008 папудо000 
ОДООД00000032Уу000000 


»»» def after(): 
... try: 
fetcher(x, 3) 
finally: 
print('after fetch') 
print('after try?') 
»»» after() 
after fetch 


after try? 
>>> 


DOD0000try/exceptD0000000000000000try/finallydQ0000 
0000000067у0000000000000000000000000000000000 
try/exceptOUUUUUUUUUUUUUUUUUUUUUUtry/nallyUUUUUUUUUUUU 
ОДООООО0000000000000000000000000000 


О0000000000000000000Руёћоп 2.50000000000ғу00000 
ехсерћпау000ћпауроб00000000000000000000000ехсерё 
000000 


UU00000000000000000000000Python 2.6ПРу{Поп 3.0000 
гу/ћпаубО0000%іһ/аѕО00000000000000000000000 


»»» with open('lumberjack.txt', 'w') as file: # Always close file on exit 
file.write('The larch!\n') 


ОООО00000000000000000000000000000000йб7у/бпату000 
О00000000000000міһ/аѕВО000000000000000000000 


00000000000 


UU00000000000000000Python000000000000000000000UC 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


doStuff() 
# C program 
if (doFirstThing() -- ERROR) # Detect errors everywhere 
return ERROR; # even if not handled here 


if (doNextThing() -- ERROR) 
return ERROR; 


return doLastThing(); 
} 


main() 
if (doStuff() == ERROR) 
badEnding(); 


else 
goodEnding(); 


UUU0000C00000000000000000000000000000UUUUPython 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000 


def doStuff(): # Python code 


doFirstThing() # We don't care about exceptions here, 
doNextThing() # so we don't need to detect them 
doLastThing() 
1+ name == ' main ': 
doStuff() # This is where we care about results, 
except: # so it's the only place we must check 
badEnding() 
else: 
goodEnding() 


0000000000000000000000000000000000000000000 
Руєпопо00000000000000000000000000000000000000000000 
0000000000000000 


0000 


UUUUUUUUUUUUUUUUUUUUUUUUUU 


ПППППРУ enn n] pa bab d b d Py Ао" 00000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUtryUUUUUUUUUUU 
UUUUPython 2.5000ғурО00000000000000—=0000000000000 
UUUU00000000UPythonUraiseUassertUUUUUUUUUUUU000000000 
0000000000000with/as0000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUtryUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
00 


0000 


1.000000030000 

2 .ПО0000000000000000000000000000 
З .0000000000000О 
4.]000000000000000 


5 ОДООДО0000000000000000000000000 


0000 


1.000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUU 


2.ПО00000000000000000000Руєһпопро0000000000000000 
UUUUUUUUUUUUUUUUU 


3.000000000000000000try/exceptD000000000000000000 
UUUUUUUUUUUUUUUUUUUU 


4.raiseUassertUUUUUUUUUU0U00000000000Python0UU0U000D00 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


2:tryfnallyUUUUU000000000000000000000UUUUUUUUUUU 
with/as00000000000000000000000UUUUUUUUUUUUUUUUUU 


0330 000008 


[000000000000000000000000000000000000——ООООРу{Поп 
О0000000000000000000000000000гургаіѕеПаѕѕегміһ000 
О000000000000000000000000000000000000000Руёһоһп0000 
00 


ОООО0000000000000000000000000ПРУубпоп 2.500йпатупо 
UU0U00UUtryUUUUexceptUelse000000000000000000UPython 3.0 
[]JPython 2.6)0000м/ Е.Б ОООДОООО00000000000000000000000 
ОДОДОРУуєпоп 3.00ДгаїзедрбОехсере ОбобОО000000000000000 
HOPython 2.6[]Python 3.ОПОООД0000000000000000000000000 
000000000000000000000006 


try/except/else[][] 


ОООО0000000000000000000000000йгу/ехсері/еїзег) 
try/finallyQU000000000000000000000Python 2.500000000000 
UU00000UPython 2.50ОехсерійпатурордО0воу annm nnn 
ОДООО000000000000 


tryUUUUUUUUUUUUUUUUUUUUUUUtryUUUUUUUUUUUUUUUUUUUDU 
О000000000ехсерПо0000000000000000000еІіѕе000гуПехсерё 
П0еіѕеПООООО000000000000000000000000000000Ру&ћоп 3.00 
000000 


try: 


«statements» # Run this main action first 
except <name1>: 
«statements» # Run if name1 is raised during try block 
except (name2, name3): 
«statements» # Run if any of these exceptions occur 
except «name4» as «data»: 
«statements» # Run if name4 is raised, and get instance raised 
except: 
«statements» # Run for all (other) exceptions raised 
else: 
«statements» # Run if no exception was raised during try block 


UUUUUUUtryUUUUUUUUUUUUUUUUUUUUUUUUUUUUUExceptDOUOU 
tryUUUUUUUUUUUUUUUelse0000000000000000000000UUUUUUUDU 
UUUUdataUUUUralseUUUUUUUUUUUUUUUUD 


О00гуПОООО00006гуОО0000Руёпопо000000000000000000 
UUUUUUUUUUUUUtryUUUUUUUUUUUUUUUUUUUUUUUUUtryUUUUUUUDU 
0000000 


'ПО6УОПОБОООООООООВООРУ Ио" 00 гу00000000000 
ехсер 11000000ехсер10000000ехсер 0000000000000 
UUUUtryUUUUUUUU 


UUUUUUUtryUUUUUUUUUUexceptUUUUUUUUUUUUUUUUUUUUU 
tryUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUPythonUUUUUUUUUUD 
0000000 


'ОО6УООООООООБОСООБООРУ Ао" 0000 е!$е10000000000000 
UUUUUUtryUOUUUUU 


UU00UexceptDUU00UUtryUUUUUU0000000000UelseUUUUtryDUUUDU 
00000000000 


exceptUUUUUUUUUUUUUUUUUUUtryUUUUUUUUUUUUUUUUUUUUD 
tryUUUUUUUUUUUUUU000000UUUUUUUUU0UtryUUUUUU003200UtrybUU 
UUUUUUUUUUUUUUUUUUDU 


tryUUUU 


[0067У000000000006у000000000033-10000000000000 
0000000000000033-10000000000000000ехсер 0000000 
ћпауро00000000000000000еіѕе0000000 


0000000ехсер+000000000000000еіѕеП0Руёһоп2.410 
ћпаубо0000000еіѕеПехсерО0000000000000Руќһоп 2.50 
О0ћпаур000ехсереіѕерО0000ғуро00000000000000006гур 
000000000000000000 


133-1: try 语 句 分 句 形式 

分 句 形式 

except: 

except name: 

except name, value: 

except (name1, name2): 

except (name1, name2), value: 
else: 


finally: 


说 明 

捕捉 所 有 (其 他 ) 异常 类 型 

只 捕捉 特定 的 异常 

捕捉 所 列 的 异常 和 其 额外 的 数据 (或 实例 ) 
捕捉 任何 列 出 的 异常 

捕捉 任何 列 出 的 异常 ， 并 取得 其 额外 数据 
如 果 设 有 引发 异常 ， 就 运行 

总 是 会 运行 此 代码 块 





О0000ғаіѕеПОоОО00000000000000000000000000000000 


033-100000000000 


-exceptUUUUUUUUUUexcept:UUUUUUUtryUUUUUUUUUUUUU 


‘ехсер100000000ехсерќе1,е2,ез):1000000000000 


UUPythonUUUUUUUexceptUUUUUUtryUUUUUUUUUUUUUUUUUDUD 
ПО00000ехсер О0000000000000000000000ехсерє 00000000 


0000000 


try: 
action() 
except NameError: 


except IndexError: 


except KeyError: 


except (AttributeError, TypeError, SyntaxError): 


else: 


ПООООООООасной pamm Pythenrnmpateey nm ab pr 
00000ехсеррРуєһопо000000000000ехсерП00000000000 
ехсерО0000000000000000ғурО00000000асіїопро0000000 
еіѕеПО00000000ехсерє 000000000000 


UUUUUUUUU 0000" 00000ехсер 00000 


try: 
action() 

except NameError: 
э # Handle NameError 
except IndexError: 
eis * Handle IndexError 
except: 
„гъ * Handle all other exceptions 
else: 

# Handle the no-exception case 


UUexceptUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUtryUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
OOU 


try: 
action() 
except: 
# Catch all possible exceptions 


UUUUexceptOUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О0000000000000000000000Рупопоо00000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


Python 3.ОПОДОД0000000000000----000000Єхсеріїоп000 
П000000ехсер О0000000000000000000000 


try: 
action() 
except Exception: 
Se # Catch all possible exceptions, except exits 


UUUUexceptOUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUDU 


UU00000000Python 3.000033-10000єхсері E as V:Q00000 
О00000000000000000ехсерї E,V:UU00UUUUUPython 2.600000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
DDD000000000Python 2.60U000UUexcept(E1,E2):D0D0UPython 


3.0000а$000000000000000000000000000000000000000000 
ПООба$П000Е\Цехсер i i 


try/else[][] 


РуєЄпопПДОДООДООПетьеророррор000000еїе проророророро0 
UUUUUUUUUUUUUUUUtryUUUUUUUUUUUUUUUUUUUUUUUUUUU 


try: 
ca dU. COME... 
except IndexError: 
...handle exception... 
# Did we get here because the try failed or not? 


Д000000Оеїзедроро0000000еїверд00воу ДобОДОДООО00000000 
UUUUUUU 


try: 

о ЖАН ОЦЕ» 
except IndexError: 

...handle exception... 
else: 

...по exception occurred... 


UUUUUtryUUUUUUUUUUUelseDDD 


try: 

Css КИН COUR 

...no exception occurred... 
except IndexError: 

...handle exception... 


ОДОД000000000000000970000007 00000001 пдех-Єггог)000 
UtryUUUUUUUUUUUUUUtryUUUUUUUUU0U00000000000000UelseUbU0 
UUUU000000000exceptD00000000Utry0000000000000000Uelse 
00000000000 


000000 


UUPythonUUuUuUUUUUUUUUUUUUUUUU00000000000000000000 
UU0000000000UtryUUUUUUUU000000UPythonUUUUUUUUUPython 
ОООД0000000000РУСпопОДООООООООООООО0О0О0000000000000 
О0006аа.руб00000000000 


def gobad(x, y): 
return x / y 


def gosouth(x): 
print(gobad(x, 0)) 


gosouth(1) 


ПООБООООБОО0ООРУ the nn db p d bd p m 


% python bad.py 
Traceback (most recent call last): 
File "bad.py", line 7, in «module» 
gosouth(1) 
File "bad.py", line 5, in gosouth 
print(gobad(x, 0)) 
File "bad.py", line 2, in gobad 
return x / y 
ZeroDivisionError: int division or modulo by zero 


HOPython 3.00000shellQO0000000000000000" Traceback") 
00000000000000000000000000000000000000000000000000 
000000000000000000000000000000000000000000000000 
DD0000000000bad.py002000returnDODDDPythonD0D00000000 
ОДОООО000000000000000000000000000000077 0 


ОДООО0О000000000000000000000000000000000000000000 
ОД0000000005упахЕпогОООООООДОО0000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
О0гуПООО0000000030000000003500000000000000раооб000 
00 


[1 10000000000000000000000000000000000000000000000000 
Python 3.0[]IDLE GUIQOO000000000000000000000000000 


UUUUUUUUU 


Python0UU00000000000000UUUUUUUUUUUUUUUUUUUUUUDUDUDUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


0UU00000000000000000000000Python00000000000000000 
UUUUUtryUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU0000UUPythonUuUTypeErrorUUUUUUUUUUUUUUUU000000000000 
ОД00-О0000000000000000000 


def kaboom(x, y): 
print(x + y) # Trigger TypeError 


try: 
kaboom([0,1,2], "spam") 


except TypeError: # Catch and recover here 
print('Hello world!') 
print('resuming here') # Continue here if exception or not 


ОО000КабоогтППОПОООООООУ0О0Оехсер 10000000000 
UU00000 “0000000UtryUUUUUUUUPythonUUUUUUUUUUUUUUUDUD 
OOO 


% python kaboom. py 
Hello world! 
resuming here 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUtryUUUUUUUUUUUUUUU 
UUU000U0000000000kaboombUuuUUUUUUUUUUUUUUUUUUUUUUDUDUD 
UUUUUUUUUUUUUU 


try/finally[][] 


tryUUUUUUUUUUUUUUUUUUUUUUUUUUtryUUUUfinallyUUDU 
РУЄпопПДОООЄУОООО0О00000000652УОО0О000000000000000000 
00 


try: 
«statements» # Run this action first 
finally: 


«statements» # Always run this code on the way out 


О000000РуєһпопО000гуоО000000000000000000006уП000 
0000000 


"ЮДеуПОООДООООДОДОРуЄпопОО000й па убороро0000єгу 000 
0000000 


"ЮДеуПОООООООООООРУЄОПДОООДООА пануроооооооооооо 
00000004У1000000000000008гУ000000000000000000000 
Апатуррор000000Оехсері дО00б патудрорбобоб00йпатуро000 
00000000000 


UU000000000000000000000000000000000000Utry/fnallyD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


0UU000Python 2.4)000000йпапудодООехсерідетьедрр 0000 
гурО05000000000000000#гу/йпаубобоо00000000000Ру&һоп 
2.5Пћпа!уПП0ехсереіѕеПОО0000000000000000ЄгурО000000 
ОООД0О000000000000000000006 папурбороборообро0000000 
0" ОО"ОДО00000000000 


О00000000000000000Руһоп 2.6Python 3.ОПППОМАООО 
ОООД0О00000000000000000000000000018 патуроборобоообо0 
ОДОООО000000000000000000000 


00000%гу/Апа!У 00000 


D0000000000try/finallyd000000000000000000000000000 


class MyError(Exception): pass 


def stuff(file): 
raise MyError() 


file = open('data', 'w') # Open an output file 
try: 
stuff(file) # Raises exception 


finally: 
file.close() # Always close file to flush output buffers 


print('not reached') # Continue here only if no exception 


ОООД000008 па !У000гу00000000000000000000000000000 
0000000000000000000000000000000000000000000000000 


UUUUUUUUUUUUUUU 


[000000900000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUtryUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
OOO 


UU00000000000000000000000000000Utryhnally00000000 
0UU000000UUUU0U0U0000UUUPython0U00UUfinallyUUUUUDU0UUtryUUU 
00000000 


ППТ ПП npdfinna у0000000000000000000 
UUUtryUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUtryUUUUDU 
ОООДО0000000000000000018 патуборобббороропоророородегу 
000000000 


0UU00000000000000000000000000UUUUUUUUUPython 2.60 
Python 3.00000000000000 


11100000Руєһопр0000РуєћопрО000000000000000000000000 
ОО0000000000000000С00000060чоП0000Руєһопоо0000 


[]|]try/except/finally[][] 


[]Python 2.50П0000000000000000150000000000Руһоп00 
ПОеУПОПОООООООСООО n finally III! 
UexceptUUUUUUUUUUU0U00000000000000000000000UelseUUUDUD 
000000 


UUU0UUfhnallyUUUUUexceptUelse000000000000000UUUUUUUDU 
00000000000000000000000000000000000000 


ПОООРу {Поп 2.50000000000000000Python 2.6ПРу{Поп 3.0 
ППТ ПОП ntry 00 А паНуПехсерПе!ей 
00000000000000000000000 


try: # Merged form 

main-action 
except Exception1: 

handler1 
except Exception2: 

handler2 
else: 

else-block 
finally: 

finally-block 


О000000000000таїп-асбіопП ДОООООООО000000000000000 
ехсерО00000000000000000000000000000Ехсерїоп1П000 
Пһапаіег1ПО0000000000Ехсеріоп200000һапаіег2р00000000 
О000000000000еіѕе-юіоскр 


о0000000000таіп-асііопроо000000000000000000Ӯпа!у- 
оіоскПО0000000000000000еіѕе-біоско00000000000000#ау- 
blockUUUUUUUUUUUD 


D000000finallyQ0000000000finally-blockDO0000000000000 
fnally-blockUUUUUUUUUUUUUUUUUUUUUUUUUUUUUtryUUUUUUUUDUD 
UUU0UUfinallyUUUUUUUU0U0000000000000Utry000000000 


UU00000000000000fnally000000 
таіп-асїопо00000000000 
таіп-асїопо0000000000000 
таіп-асїопо000000000 
'01000000000000000 


ћпаурооо00000000000000000000000000ғуро00 


UUtryUUUU 


О000000000ғурО00000ехсер00ћпаПубоооо000000000 
00 


try -» except -» else -» finally 


HOelse(ffinallyOO000000000000exceptQ 0000000 Jelse([] 
ПППППППППехсер 0000ғурО00000000000000е!іѕеПехсерё0 
О000ӣпаур 


ОО000000000000000000000000000000000000000000000 


try: # Format 1 
statements 
except [type [as value]]: # [type [, value]] in Python 2 
statements 
[except [type [as value]]: 
statements]* 
[else: 
statements] 
[finally: 
statements] 


try: # Format 2 
statements 


finally: 
statements 


О0000000000000ехсер000еіѕеП0000000000000ехсерїп 
ћпау000000000еіѕеП00000ппауПеіѕе0000000ехсер00000 


UUUexceptUUUUUUUUU000000000000UraiseUUUUU000000000000 
ОООО000000000000000000000000000000РУкпопООДОО000000 
00 


Д00000бпаПуПехсері 


UPython 2.5П0000006гу000ћпаПуПехсер 0000000000 
у/ппатудрбєу 0000вгу/ехсері 1035 00000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUD 

try: # Nested equivalent to merged form 
try: 


main-action 
except Exceptioni: 


handler1 
except Exception2: 
handler2 
else: 
no-error 


finally: 
cleanup 


UUUfnallyUUUU000000U0main-action0000000000Utry00000 
UUU000U000000000000000000000000000000UelseUUUUUD 
ехсер 00000000000000000000000000000 


ОДООД000000000000000000000000000000000000000000 
UUUUUUUtryUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ОДегу000 


ОДО00000862У0000000000000 тегадеадехс. py DEED Damn nt] 
рип 00000000 


sep = '-' * 32 + Mn 
print(sep + 'EXCEPTION RAISED AND CAUGHT') 
try: 
x = 'spam'[99] 
except IndexError: 
print('except run') 
finally: 
print('finally run') 
print('after run') 


print(sep + 'NO EXCEPTION RAISED') 
try: 

x = 'spam' [3] 
except IndexError: 

print('except run') 
finally: 

print('finally тип") 
print('after тип") 


print(sep + "МО EXCEPTION RAISED, WITH ELSE") 
try: 
x = 'spam'[3] 
except IndexError: 
print('except run') 
else: 
print('else run') 


finally: 
print('finally run') 
print('after run') 


print(sep + ‘EXCEPTION RAISED BUT NOT CAUGHT') 
try: 
x=1/0 
except IndexError: 
print('except run') 
finally: 
print('finally run') 
print('after тип") 


DO00000000Python 3.0000000000000000Python 2.600000 
[000000000рги"000000000000000000000000000000000000000000 
0000 


c:\misc> C:MPython30 python mergedexc.py 
EXCEPTION RAISED AND CAUGHT 
except run 
finally run 
after run 
NO EXCEPTION RAISED 
finally run 
after run 
NO EXCEPTION RAISED, WITH ELSE 
else run 
finally run 
after run 
EXCEPTION RAISED BUT NOT CAUGHT 
finally run 
Traceback (most recent call last): 
File "mergedexc.py", line 36, in «module» 
x=1/0 
ZeroDivisionError: int division or modulo by zero 


о00000таіп-асііопрО00000000000000000000000Руёһопр 
0000000000000000000000000000 


raise[][] 


UU00000000000UraiseUUUUUU000000UraiseUUUUUUUralsebb 
UUUUUUUUUUUUUUUUUUUUUUU 


raise «instance» # Raise instance of class 
raise «class» # Make and raise instance of class 
raise # Reraise the most recent exception 


ПООООБООООРУ Поп 2.6rPython 3.ОПООООО000000000000 
rai se ПОДООО00000000000000000гаїзердо000000гаїе 000000 
ОООД00000ОРУФПОПОДООООООООООООБОООООО0О000000000000 
ОДООООД0000000000000000000000000000000000000000000 


ОДООООО00000000000000000000000000000000000000000 
000000000000000000 


raise IndexError # Class (instance created) 
raise IndexError() # Instance (created in statement) 


DDO000000000 一 一 DgraiseDD00000000000000000000000000 
Проб таехЕто 


exc = IndexError() # Create instance ahead of time 
raise exc 


excs = [IndexError, TypeError] 
raise excs[0] 


UUU00000000UPythonUUUU00000000000000Utry0000000 
except name as X:DLDUBXDBBDUDUBDUHDUL 


try: 


except IndexError as X: # X assigned the raised instance object 


ав УПП LIL IILI 
000000000000000000000 


ОДООД000000000000000000000----О000000000000000000 
ОДООД000000000000000000 


class MyExc(Exception): pass 


raise MyExc('spam') # Exception class with constructor args 
try: 
except MyExc as X: # Instance attributes available in handler 


print(X.args) 


0000000000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU00UUexceptUUUUUU000000000000000Utry00000000UraiseD0 
000000000 


О0гаіѕеП000 


гаїзедПОДДО000000000000000000000000000000000000000 
ОДОООО0000000000000000000 


>>> try: 
° raise IndexError('spam') # Exceptions remember arguments 
.. except IndexError: 
print('propagating') 


raise # Reraise most recent exception 
propagating 
Traceback (most recent call last): 


File "«stdin»", line 2, in «module» 
IndexError: spam 


00000000гаїзеррооророророброообородоообро00о00000000 
ОДООООО000000000000000000000000000000000000000000000 
00000000 


Python З.О0000гаіѕе from 


Python З.ОПДОДПРУ оп 2.6 ПППга!зеп пп оО ко mt qr] 


raise exception from otherexception 


000077 ДООООООО0000000000000000000000000 cause | 
О00000000000000Руёпопро0000000000000000000 


»»» try: 
170 
. except Exception as E: 
raise TypeError('Bad!') from E 


Traceback (most recent call last): 
File "«stdin»", line 2, in «module» 
ZeroDivisionError: int division or modulo by zero 


0000000000000000 


Traceback (most recent call last): 
File "«stdin»", line 4, in «module» 


TypeError: Bad! 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
-- Сопіехі ПОДООООДОООО00О0ОД0000000000000000000000000 
ПООООБОСОООО0ОРУ И о" ПП 


О000000000Рућоп 3.00000raise Ехс, Аг95 ОД00000 
Python 2.6Q000000Python 3.000UUUUUUUUralse ЕХС(АГ95)0000 
ПППППРУК Поп 2.6000000000000000000000000000000000000 
ППППППРУ Поп З.О0000000000000000000Руһоп 3.000000000 
UUU000U000000Uralse ЕХСООООООО0000000000000Огаїзеєхс 0000 
00000000000 


assert[][] 


Python(U0UassertQ0000000000000raiseQ 00000000000 
аѕѕег Q00000raiseQ000000000 


assert <test>, <data> # The <data> part is optional 


00000000000 


if _ debug : 
if not <test>: 
raise AssertionError(<data>) 


ПППППППеез nn nPythennnnpnndeten n bd pm a d D 
О000000000000АѕѕегіопЕггог00000ғурООО00000000000000 
0000000000000 


assertQQUUU00000000-9 РуапопП ПП 
ОДОД00000Аз55егіїопЕггоГОДОО000 дебид 00000000000000 
О-ОДДО000000100000000Прубпоп-О таїп.рудООО0000000000 
UUUUUUassert 


UUUUUUUUUUUUUUUU 


AssertUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUasserDUUUUUUUUUUasserter py 


def f(x): 
assert x « 0, 'x must be negative’ 
return x ** 2 


% python 

»»» import asserter 

>>> asserter.f(1) 

Traceback (most recent call last): 
File "«stdin»", line 1, in «module» 
File "asserter.py", line 2, in f 

assert x « 0, 'x must be negative’ 

AssertionError: x must be negative 


UUUUUUUUUasserUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
[D PythonDIHDD Bm pan ndn dn dassert pp amma b 
000000000 


def reciprocal(x): 
assert x != 0 # A useless assert! 
return 1 / x # Python checks for zero automatically 
UHassertQ 000000000 Python naa a d Pythenr 
D0000000'*000assertg000000000002800000000000000000 
assertUUUUUUUUUUUUUUUUU 


LIOUUUUUUUUUUUUUUU0U00000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
0000000000000 


уу һ/а$ЦПЦППП 


Python 2.6[]Python З.ОПДОО00000000000миє000000а5000 
UU000000000000000000000000000000UUUUUUPython 2.50000 
ППОООООООО0О "рог 000 


from future import with statement 


UUU000with/asU00000000Utryfnally000000000000 
try/fnallyU0Uwith/asUUUUUUUUUUUUUUUU 00"U0000000000000 
UUU00UUUtryAhnallyUuUuUUUwithO00000000000000000000UUUUUUD 
000000 


РУЄпопПДОООДОООД00О000000000000000000000000000000 
ОДООО0000000000000 


0000 


withQO00000000 


with expression [as variable]: 
with-block 


ППППехргезвіол 0000000000000 aan gba pn a n pa dn dap d 
UUU0UasUUUUUUUUU000U00000000000UvariableD0 


DUOUvariableUUUUUexpressionUUDUUexpressionDUUUUUOUOODDD 
ОроОматіавіеррдрООДр00000Оехргеззіо п рПДОДОООмії єб -біос ко 
ОО00000000000000000000000000000000000000000 


О0000РуёһопО0000000000000000000000міһ00000000 
О000000000міһО0000000000000000000 


with open(r'C:\misc\data') as myfile: 
for line in myfile: 
print(line) 
...more code here... 


О0000орепоо0б00000000000000000000тућіероооо000000 
о0000тућіерООо000000000#гоб0000000 


О00000000%міЋОО00000000000000міһО00000000000000 
my fileQUO000000000 00000000000 00000000000 


UU00000000000000000000000000000U0000UUwithOUUUDUD 
0000000000000000000000000000000000000000000000000 
О000Егу/бпауроооо00о0000000000400000000100 


myfile = open(r'C:\misc\data' ) 
try: 
for line in myfile: 
print(line) 
...more code here... 
finally: 
myfile.close() 


UU0000000UPythonUUUUUUUUUUUUU00000000000000000000 
Programming Python0UUU0000000000000000000000withUUUDUD 
UUUUUUUUUUUUUUU 


lock = threading.Lock() 

with lock: 
# critical section of code 
...ассеѕ5 shared resources... 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00 


аесіпа0000050000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUU 
with decimal.localcontext() as ctx: 


ctx.prec - 2 
x = decimal.Decimal('1.00') / decimal.Decimal('3.00') 


UU00000000000000000000000000000000000UUtry/fnallyD 
ОДОООО000000000000000000 


000008 


00000000000000000000000000000000000000000000000 
with QOO00000000000000000w ith 0000000000000000000000000000 
00000000000000000000000000000000000000000000000000 


ОООМЕАОООООООООО 
1.ПООД00000000000000000000 enter 0 exit ППП 


2.000000 enter ПОО000000аѕ0000000000000А5П0000 
0000000000 


3.0000000000000 


4.ПОМЕВООДООО0ОС_ exit (Еуре, мае Агасебаск)ППППИПП 
00000000000000$у$.ехс іпРоПОДОДООРУЄПОПОДООООДОСОДОО 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
ООООООМКАООООО 


5 ДОМЊАОООООООООО exit 0000000000typeDvalue00 
traceback[][irrrNoener[] 


UU0000000000000000000000000000UUUUUUUwithDUUUwithD 
000000000 


class TraceBlock: 
def message(self, arg): 
print('running', arg) 
def enter (self): 
print('starting with block') 
return self 
def exit (self, exc type, exc value, exc tb): 
if exc type is None: 
print('exited погта11у\п') 
else: 
print('raise an exception!', exc type) 
return False # Propagate 


with TraceBlock() as action: 
action.message('test 1') 
print('reached') 


with TraceBlock() as action: 
action.message('test 2') 
raise TypeError 
print('not reached') 


0000000 exit ПО00ғаіѕероо000000000геёигћро0000000 
OOOOUOOUUON one TIED Fa set _ епбег ППППве ПП Пас 
0000000000000000000000000000 


00000000000 епіег 0 ехіє II Iwith[ 0000000000000000 
HOPython 3.0Q00000000000Python 2.60000000000000000000 
0000 


% python withas.py 
starting with block 
running test 1 
reached 

exited normally 


starting with block 
running test 2 
raise an exception! «class 'TypeError'» 
Traceback (most recent call last): 
File "withas.py", line 20, in «module» 
raise TypeError 
TypeError 


0UU000000000000000Python0UUUUU00000000000000000000 


Python0UU00000000000000contextiibpUUUUUUUUU000000000000 
О000000000гу/бпаПуроо0000000000000 


О00000000Руѓћоп 3.110 with ОДОООООООДОДОО00000000 


UO" ОО0"000000000000000000000000000000000000000000000 
000000000 


with open('data') as fin, open('res', 'w') as fout: 
for line in fin: 
if 'some key' in line: 
fout.write(line) 


О0000000000000000000000000%іһ0000000000Руёһоп 
3. 1000000000000 


with A() as a, B() as b: 
...Statements... 


UUU000UUUUUUPython 3.10Python 3.00Python 2.600000 


with A() as a: 
with B() as b: 
...Statements... 


HOPython 3.1 000000000000 


0008 


0UU000000U0UUU00000UUUUUPythonD0OD00UUUUUtry000UraiseD 
UUUassertU0000000withDUUUUUUUUUUUUUUUUUUUUU0U000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUDU 
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1.2гу дО000000 
2.tryUUUUUUUUUUUDD 
3.raiseQQ000000 
4.assertUUUUUUUUUUUUUUUUUDD 


5 ммієћ/аѕ0000000000000000000 


0000 


1.try 0 ООДООД000000000000000000000000000000000000 
00000000000 


2 АГУДОДО000000бгу/ехсері/етьедрорр0000бгу/їпатуб0000 
D0000000000000000000Python 2.40000000000000000000000 
00002.5000000Оехсерід'й па пуДОДОДООО0вгу ОбООО000000000 
О0000000000000#паурегуроооо0000000000000000000 


З.гаіѕеПОО00000000Рупопро00000000000000000000 
гаїзедрОД0000000000 


4.а55егІПОДООО000000А55егіїопЕггоГОООООД0000100000 
О0га!зей ПП 


5.мИЕН/а$00000000000000000000000000000000000 
try/finally ДООООДОО000000000000000000Пмміеб/аз ОО000000 
UUUUUUUUUUUUUUUUU 


0340 0000 


0UU000000000000000000Python0UUU0000000000000000000 
Python 2.6[]Python 3.000000000UUUUUUUUUUUUUUUUUUUUUUDUD 
ООДО000000000000000000000000000РПООООДОООО 


00000000000 
'0100000000000000000000000000000000004У00000000 


UUUUUUUUUUUUUUUUUUUtryUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


'010000000000000000000000000000000000000000000000 
0000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
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UPython З.О0П000000000000000000000000000000000000 
00000000000000000000000000000000000000000000 


ПООООБООООРУ Поп 2.6rPython 3.0000000000000000 
Python 3.000000000Ваз5еЕхсеріїопП ДПООДОООООО000000000000 


UUU0000000000000000ExceptionUUU000000000000000000 一 一 
UUU00000000000000000000000000Python 2.6 0000000000000 
UUU0000000000000000000Python 3.0000 


UUUUUUD 


UUUUPython 2.60Python 3.0000000000000000000000000 
tryUUUralseUUUPythonUUUUUUU00U00000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00000000000000000000000000000000000000000 


00000008 


[]JPython 2.6[JPython 3.00000000000000000000000000000 
UUUPython 2.2000UUUUU0000UPython 2.6 [Python 3.0000000 
0000000000000000000000000000000000000000000000000 
ППППППППППППППРУ t en 00000000 ООО ООС ОО САУ е 0000 


0000000000-——00000000000000000000000000000006 
00001$0000==00 


C:\misc> C:\Python25\python 

>>> myexc = "My exception string" # Were we ever this young? 

>>> try: 

i raise myexc 

.. except myexc: 
print('caught') 


caught 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
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UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUtryUUUUexcept 
UUUUUUUUUU 


DOU00000000000000000000000PythonDi зр000ехсер 0 
00 


UOUUUUUUUUUUUUUUUexceptUUUUUUUUUUUUUUUUUUUUUUUU 
000000 


UUUUUUtryUUUexceptUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUexceptUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
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UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
ОО000000000000000000000000ОРОПО00000000000000000000 
000000000000000000000000000000000 


00000 


О00000000000000000000000000<!аѕѕехс.рубоб00000000 
ОСепегаШ0000000005ресійс15ресійсгП00000000000000 
Сепега10000000000000000000000000006бепега 00000000 
00000005ресійс105ресійс2[ 


class General(Exception): pass 
class Specifici(General): pass 
class Specific2(General): pass 


def raisero(): 
X = General() # Raise superclass instance 
raise X 


def raiser1(): 


X = Specific1() # Raise subclass instance 
raise X 


def raiser2(): 
X = Specific2() # Raise different subclass instance 
raise X 


for func in (raiserO, таісет1, raiser2): 
try: 
func() 
except General: # Match General or any subclass of it 
import sys 
print('caught:', sys.exc_info()[0]) 


C:\python30> python classexc.py 
caught: «class ' main .General'» 


caught: «class ' main .Specifici'» 
caught: «class ' main .Specific2'» 


00000000000000000000000000 


Exception[][] 


ОДО0000000000000000----ОО000О00000000000000000000 
ОО00900000000000000000000ЕхсерїопО000000Руһоп 3.0000 
ПППРу Поп 2.600000000000000000000000000000000000 
Python 3.ОПДО0000Ехсеріїоп ДОООООДОДОООО0000000000000000 
ПООООБООООВООО0ОРУ поп 0000000000000 


0000 


UU0000000000000raiseUUU000000000000000000000000UD 
0UU000000UUralseUUUUUUUUUUUUUUUPythonUUUUUUUUUUUUUUUDD 
О0000000000000гаіѕеПо0000000000000000ғаіѕеро000000 


0000 


0000000000000000000000000000000004У00000000000 
GeneralQ00000tryO0000000000000000GeneralQ0000 


0000 


0UU0000UUUUUU0000UUUUsys.exc_infoUUUUUUUUUO0UUUUUUUD 
00000000000000000000000000000000000000000000000000 
Пехсер0000000000000000000000ехсер0005уѕ.ехс іпғоП 
О000000000000000000000000000000000__<!аѕѕ_ DOLI 


[00000000000000$у$.ехе іпРоДОООДО0000000Оехсері по 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUexceptUUUUUUUDDU 
ОДОД0О00000000000000000 сіазе ПО000000000000000000 
0000000000000 


class General(Exception): pass 
class Specifici(General): pass 
class Specific2(General): pass 


def гаіѕего(): raise General() 
def raiseri(): raise Specifici() 
def raiser2(): raise Specific2() 


for func in (raiserO, raiser1, raiser2): 
try: 


func() 
except General as X: # X is the raised instance 
print('caught:', X. class ) # Same as sys.exc. info()[0] 


00 __ с!а$$__П000000000000000000005$у$.ехс іпРо 0000 
exceptUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UU000Usys.exc_infoUUUUUUUUUUUUU_class_UUUUUUUU02800000 
000000000 


UUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUexceptb 
ОДООООО00000000000000000000000 


try: 
func() 
except (General, Specifici, Specific2): # Catch any of these 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUexceptb 
000000000000000000000000000000000000000000000000 
00000 


UUUPythonUUUUUUUUUUUUUUUUUU00000000000000000000 
0000000000000000000000000000000000000000000000000 
00000 


# mathlib.py 


class Divzero(Exception): pass 
class Oflow(Exception): pass 


def func(): 


raise Divzero() 


UUUUUUUUUUUUUUUUUUUtryUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUU 


# client.py 
import mathlib 


try: 
mathlib.func(...) 

except (mathlib.Divzero, mathlib.Oflow): 
...handle and recover... 


00000000000000000000000000000000000000000000000 
О00000000000000000чпаегћомо00000000000000 


# mathlib.py 


class Divzero(Exception): pass 
class Oflow(Exception): pass 
class Uflow(Exception): pass 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUU 


# client.py 


try: 
mathlib.func(...) 

except (mathlib.Divzero, mathlib.Oflow, mathlib.Uflow) : 
...handle and recover... 


О0000000000000000000000000000000000000Руһпопо000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000 


UUUUUUUUUUUUUUUUUUUexceptUUUUUUUUUUUDU 
# client.py 


try: 
mathlib.func(...) 

except: # Catch everything here 
...handle and recover... 


О000000000000000000000000000000000СЕ-СП00000000 
UUtryUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00 


ОДООО0000000000000000000000000000000000000000000 
ОООО00000000000000000000000006ч90000000000000000000 
D0000000000000000000000000000000000000000.* 癌 


000000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUU 
# mathlib.py 


class NumErr(Exception): pass 
class Divzero(NumErr): pass 
class Oflow(NumErr): pass 


def func(): 


raise DivZero() 


000000000000000000000000000000000000000000000 


# client.py 

import mathlib 

try: 
mathlib.func(...) 


except mathlib.NumErr: 
...Ieport and recover... 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


# mathlib.py 
class Uflow(NumErr): pass 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000000000000000000000000 


[1 100000000000000000000000000000000000000000000000000 
ПО0ОехсерїО00000000000000000000000000ехсер 000000 
000000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
ОДООД000000000000000 


[]|Exception[] 


ПООБОСОООСООВОО0О00 РУ the n 000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00 


[]Python 3.ОДОО00000000005упах ЕРгогГООООДООО000000 
UUUU0U00000UbuiftinUUUUUUUUUUUUPython 2.6000000 
. builtin  ДООО00000ОехсерііопБ ДОООООООРУЄВОПОООДОДОО 
0002000000000 


BaseException 


UUUU00000000000000000000000000UExceptionDUDODODDODD 
UUUU000000000000000000000000UUUstrU0000D0D000UprintDODD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUargsb 
ПП 


Exception 


DO000000000000000Base ЕхсеріїопП 0000000000000 
UUUUUUUUUUUUUUUUUUSYystemExit[]KeyboardInterru pt] 


ceneratorExitUUUUUUUUUU0U0U00000000000000BaseExceptionD 
UUUU000000000UtryUUU0U0U000UExceptionUUUUUUU0U000000000 
UUUU0000000000000000000000ExceptionUUUtryDU0000000000 
UUUUUUexceptUUUDU 


ArithmeticError 


0D000000UUUUUUExceptionUUUUUD0 


OverflowError 
ОО00000000000 


UUUUU——[UUUPython Pocket Reference[]PythonUUUUUUU 
О00000000000000000000000000Руһоп 3.0[]Python 2.60000 
ООО0000000Ру&һоп 2.60000000ехсерёопрО000000Руһоп 
З.О0000000000000000000400015000һеро000 


»»» import exceptions 
»»» help(exceptions) 
...lots of text omitted... 


UUUUUU 


UU000U0000UU00U0U000U000000000UArithmeticErrorDD 
OverflowErrorZeroDivisionErrorUUUUUUOOUUOOOOUOUOUUUUtryDODOD 
ArithmeticErrorOUDOOUOOooou00oooouo00o00overhowErrorODDOb 
UUUUUUUUUUUUUUUUUUUUUUUD 


UUUUU0U00U0UUExceptionUPythonDUDUDUUUUUUUUUUUUUUUUUDUD 
ПООО0О000000000000ехсерє1000000000000000000000 


try: 

action() 
except Exception: 

...handle all application exceptions... 
else: 

...handle no-exception case... 


UUPython 2.6 Q00000000000000000000 000000000000 
ExceptionQU000000000Python з.О0000000000000000000000 
ОДОДОООРУЄоп 3.0Q000000000exce pt 000000000000 000000 
О0000000----ООООДОДОДОДОДОДО000000000000000000000000 
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»»» raise IndexError # Same as IndexError(): no arguments 
Traceback (most recent call last): 

File "«stdin»", line 1, in «module» 
IndexError 


»»» raise IndexError('spam') # Constructor argument attached, printed 
Traceback (most recent call last): 

File "«stdin»", line 1, in «module» 
IndexError: spam 


>>> I = IndexError('spam') # Available in object attribute 
>>> I.args 
С зрат",) 


ОДООООО000000000000000000000000000000000 


»»» class E(Exception): pass 
»»» try: 
raise E('spam') 
.. except E as X: 
print(X, X.args) # Displays and saves constructor arguments 
spam ('spam',) 
»»» try: 
raise E('spam', 'eggs', 'ham') 
.. except E as X: 
print(X, X.args) 


('spam', 'eggs', 'ham') ('spam', 'eggs', 'ham') 


О000000000000000000000000000000000290000_$г__ рр 
О0000000000000000000000000000005(Х) + "ѕёгіпо "П 
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ExceptionQU00__str_Q__init__QO00000000000000000000 
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UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000 


>>> class MyBad(Exception): pass 
»»» try: 
raise MyBad('Sorry--my mistake! ') 


. except MyBad as X: 
print(X) 


Sorry--my mistake! 
0000000000000000000000000000000000000000000000 


>>> raise MyBad('Sorry--my mistake! ') 
Traceback (most recent call last): 

File "«stdin»", line 1, in «module» 
_ main .MyBad: Sorry--my mistake! 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUU_repr ЦО str DUOUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUU 


»»» class MyBad(Exception): 
def str (self): 
return 'Always look on the bright side of life...' 


»»» try: 
у raise MyBad() 
.. except MyBad as X: 
print(X) 
Always look on the bright side of life... 
»»» raise MyBad() 
Traceback (most recent call last): 


File "«stdin»", line 1, in «module» 
. main .MyBad: Always look on the bright side of life... 


UUUUUUUUUUUUUUUUUUUUUUUUUU_str_UUUUUUUUUUUDUDU 
--5їГ  ПОООО0О000000000000 з5іг ПП герг ПОО000000 
. repr ПООДО0000000000 str 00002 У00000000000000000 
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ОДООООО0000000000000000000000000000 


ОДООО0000000000000000000000000000000000000000000 
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»»» class FormatError(Exception): 
def init (self, line, file): 
self.line - line 
self.file - file 


»»» def parser(): 

raise FormatError(42, file-'spam.txt') # When error found 
»»» try: 

parser() 


.. except FormatError as X: 
print('Error at', X.file, X.line) 


Error at spam.txt 42 


Oo00except 00000000000 000000 000000000%000"* 00000 
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>>> class FormatError(Exception): pass # Inherited constructor 


>>> def parser(): 


raise FormatError(42, 'spam.txt') # No keywords allowed! 
>>> try: 
parser() 
.. except FormatError as X: 
print('Error at:', X.args[0], X.args[1]) # Not specific to this app 


Error at: 42 spam.txt 
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class FormatError(Exception): 
logfile = 'formaterror.txt' 
def init (self, line, file): 
self.line = line 
self.file = file 


def logerror(self): 
log - open(self.logfile, 'a') 
print('Error at', self.file, self.line, file-log) 


def parser(): 
raise FormatError(40, 'spam.txt') 


try: 
parser() 

except FormatError as exc: 
exc. logerror() 


00000000000000000000000000000000000000 


C:\misc> C:\Python30\python parse.py 
C:\misc> type formaterror.txt 
Error at spam.txt 40 
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try: pose def Ғипс1(): 
func1( ) «фанн E try: Н 
except E: func2() «ренні 
except E: 


27 
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Python0UU0000000000Utry000000000000000000000000000UUD 
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D000000000000try/finallyd0000000000000000try/except0Q0000 
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try: 
Ғипс1() 
finally: 


finally: 
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def action2(): 
print(1 + []) # Generate TypeError 


def actioni(): 
try: 
action2() 
except TypeError: # Most recent matching try 
print('inner try') 


try: 
actioni() 

except TypeError: # Here, only if action! re-raises 
print('outer try') 


% python nestexc.py 
inner try 
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033000000000%гу/ехсерЯпа НУ ПП ПП 
tryUUUUUUUUUUUUUUUUUD 
try: 
try: 
action2() 
except TypeError: # Most recent matching try 
print('inner try') 


except TypeError: # Here, only if nested handler re-raises 
print('outer try') 


00000000000000000000000000000000000000000000000 
000000035-10035-20000000000000000000000000000007У000 
ОО000000000000000000000#папуроо00000000000000000000 
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»»» try: 
try: 
raise IndexError 
finally: 
кеңе print('spam') 
. finally: 
print('SPAM') 
spam 
SPAM 
Traceback (most recent call last): 
File "«stdin»", line 3, in «module» 
IndexError 
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def raise1(): raise IndexError 
def noraise(): return 
def raise2(): raise SyntaxError 


for func in (raise1, noraise, raise2): 
print('\n', func, sep-'') 
try: 
try: 
func() 
except IndexError: 
print('caught IndexError') 
finally: 
print('finally run') 
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% python except-finally.py 
«function гаіѕе1 at 0x026ECA98> 
caught IndexError 

finally run 


«function noraise at 0х026ЕСА50> 
finally run 


«function raise2 at OxO26ECBB8» 
finally run 


Traceback (most recent call last): 
File "except-finally.py", line 9, in «module» 
func() 


File "except-finally.py", line 3, in raise2 
def raise2(): raise SyntaxError 
SyntaxError: None 
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0000000000000000000000000000000000000000000000000 
1пру{]0000067У00000000000000000000 


while True: 


try: 

line = input() # Read line from stdin 
except EOFError: 

break # Exit loop at end-of-file 


else: 
...process next line here... 
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class Found(Exception): pass 


def searcher(): 
EF коза: 
raise Found() 
else: 
return 


try: 
searcher() 

except Found: # Exception if item was found 
“-»94ССЕ55.»» 

е15е: # else returned: not found 
они ТОЗ IUE ж 


0UU00000000000000000000000000sentinel value 000000 
0000000000000000000000000000000000000000000000000 
000000000000000000 


class Failure(Exception): pass 


def searcher(): 
lf Siu SUCCESS 
return ...founditem... 
else: 
raise Failure() 


try: 

item - searcher() 
except Failure: 

¿s report... 
else: 

RUSE TER Dere 
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myfile = open(r'C:\misc\script', 'w') 
try: 

...process myfile... 
finally: 

myfile.close() 


000000330 00000РУ*Поп 2.6 [Python З.О00000000000000 
Dütwith/astnp n ad Don pa T add CC CO 


with open(r'C:\misc\script', 'w') as myfile: 
...process myfile... 
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UtryUUUUU 


О000000000000РуһопрО0000000000000000000ур00000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
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UUUUUU00000sysUUUUsys.exc_infoUUUUUUUUUUUUUUU000000D0 
ООД00000000000000000000005уз.ехе іпРо ОО00000000 

try: 
...Iun program... 
except: # All uncaught exceptions come here 


import sys 
print('uncaught!', sys.exc_info()[0], sys.exc info()[1]) 


00000000000000000000000000000000000000000000000 
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import sys 
log = open('testlog', 'а') 
from testapi import moreTests, runNextTest, testName 
def testdriver(): 
while moreTests(): 
try: 
runNextTest() 
except: 
print('FAILED', testName(), sys.exc info()[:2], file=log) 
else: 
print('PASSED', testName(), file=log) 
testdriver() 
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try: 


except: 
# sys.exc_info()[0:2] are the exception class and instance 


О0000000000000000000Мопероорорбороб000ОбуреДдмаїцеб 
traceback[][] 
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try: 


except General as instance: 
f instance. class | is the exception class 
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00000000 


try: 


except General as instance: 
# instance.method() does the right thing for this instance 
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ПОООООООБООРУ Йоп 2.6q0000Usys.exc_type[] 
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UPython З.О0000000000000000000000000000000000000 
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UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
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def func(): 
try: 


aie # IndexError is raised in here 
except: 
scene # But everything comes here and dies! 
try: 
func() 
except IndexError: # Exception should be processed here 
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import sys 
def bye(): 

sys.exit(40) # Crucial error: abort now! 
try: 

bye() 
except: 

print('got it') # Oops--we ignored the exit 
print('continuing...') 


% python exiter.py 


got it 
continuing... 
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try: 
bye() 


except Exception: Я Won't catch exits, but will catch many others 
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mydictionary = {...} 
try: 

x = myditctionary['spam'] # Oops: misspelled 
except: 

x = None # Assume we got KeyError 
...continue here with x... 
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try: 
except (MyExcepti, MyExcept2): # Breaks if you add a MyExcept3 
Ss # Non-errors 
else: 
# Assumed to be an error 
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try: 


except SuccessCategoryName: # OK if I add a myerror3 subclass 
... # Non-errors 
else: 


# Assumed to be an error 
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235-1: Python 的 工具 箱 类 型 


分 类 例子 

对 象 类 型 列表 、 字 典 、 文 件 和 字符 串 

PRI Ж len. range. open 

异常 IndexError, KeyError 

模块 os, tkinter, pickle, re 

属性 _dict_. name , class | 


外 部 工具 NumPy, SWIG, Jython, IronPython, Django% 
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ПП-О РУЕпоПОООДООООО000000210003ОООО0000000000000 
ОДООДО0О00000000000000000С000000000000000000000 
Programming РУпопПОПРУЄПОПОПЛОООООСЄОООО000000000 
Руєпопо000000000000000000000000 


UUUUUUUUU 


000000000000000000000000000000000000000023000 
0000000033000000000000390000000000150000000000000 
210000 кога “ДО а! _ 000. Х00000000000000240000 
. пате__==" main _ 00000000000002 40000000000000000 
DUE 700029000024000000000000000З390000000000 


ОДОДОДОДОДООПРУЄРОПОООДООДОДОД000 
http://www.python.org[]PyPl[]CILIILILILILI 


0000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
О000000000 


ОДОДОО00000000000000000000000000000РУСпопО00000 
О05000000000000000000000000000Рупопро00000000000000 
ППТПИП 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUU00000000UPythonUUUUUUUUUU0U0000000000000000000D0DD 
ОООДО00000РУСПпОПОДООООООООООООБООООООО000000000000 
00 


ОДО000000000У пісодеррроооороробороборобр0000000 
ПАРІПО000000000000000000000000000000000000000000000 
00000000000000000000000 


0000000000000000000000000090-——006000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUB00004D DUE] 


0000 000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUD 


О00080000 


1 ігу/ехсерО0000орѕ0000000000000падехЕггог00000 
ПОО000000006гу/ехсер#О000оорѕП00000000000000рѕ0000 
КеуЕггогО00паехЕггог 00000000КеуЕггогіпаехЕггог 0000 
ОООО00000000000000000000000000 


2.0000000000000Оо00р5000000000000Му Его гГООО000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUtryUUUUUUUU 
UUU000000IndexErrorUUUUUUUU0U0000000 


3.00000000000safe(tfunc,*args)iUUUUUUapply0U000000000 
ПО0*патеро000000000000000000000000005у$0000ехс ёурер 
ехс маіиеП0000000000005уѕ.ехс_ іп'о ДДр0000000005а?е 0000 
О000202По0ср5)0005а?е О00б0015. руДдООД000000000000По0р5 
О0500000000000000000ѕағеро000000000000&гасераск00000 
print ехсОДОООРУЄПОПООООДООРУЄПОПОООООООООО 


4.UUUUUUUUB00000000000000000000UPython00000D00 
Python0U0000000000000000000000UUPythonDDDOODODUO0UDUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUProgrammingPython0U0UU00000000000000UUUUUUUUUUUUU 
UUUPythonUUUUUUDU 


ШШ 0000 


0360 Unicoder[Irl 


00000000000000000000070000000000000Python000000 
[00000000000000000000000000А$©И00000000000000000 
Python0UUUUstrUUUUUU0U00000000000000000000UUUUUUUUUUD 
UUUU00000000UPython 3.0000000000000000000000000000 


UUUUUUUUUUU00U0UUUUUU00UUUA>cCINOU0UUUUUUOUUUUUUUOODUU 
О05000000000000000000000000000000000Руєћоһпро00000000 
LOC Python nba bd bd 


UUU000000UPythonUUUUnicodeUUUUUUU 一 一 UUUUUUUUUUDUU 
UUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
РуєпопПДОООДОО000000 


‘Python З.О0000000000000000000000000000000000 
Unicode[|[JIJASCIII J JUnicode[]r 0000000 


‘Python 2.6 ППАЗСИ УпісодедррООДО000000000000000000 
UUUUUUUUUUUUUUUUU 


UUUUUPythonUUUUUUUUUUUUUAsSCINDUUUUUUUUUUUUU000D00 
UUU00000000000000000000000UUUUUUUUUUUUUUUUUUUpickle 
ООДОД00000ХМЕДДОДОРУєЄог 3.000000000000000000 


UUU0U000000000000000000000000000000UnicodeDDDDUDD 
ОДОДО000000000000000000000000РУСпопОПООООООДОДОДОО 


Python 3.00000000 


Python 3.0000000000000000000000000000000Python 
2.X[Jstr[junicode[T'][D HL] Python 3.005 6уёеѕ000000000000 
UU00UUbytearrayUbytearrayUUUPython 2.60000000000000000 
О00000000Руєћоп 3.00000000000000Python 2.60000000000 
UUUUUUU 


UUUU0000000000Unicode0000000000000000000000D00DD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


'ПОООПА$СИ UnicodeDO000000000000000XMLOD0000000 
D000000000Python 3.0Q000000000000000000Python 2.60000 
UUUUUUUUUUU 


JUOUUUUUUUUUUUUUstructUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UPython 3.0000bytesUU0000Python З.О0000000000000000000 
00 


‘ОООБОБОООБОООООбООРУ Йоп 3.ОППООПОООООРУ Поп 2.600 
0000000000005 QUO ! 
ОООДОООО0000000000000000М/ па ом ППАЗСИПУТЕ-80000000 
DULIDUSys.getdefaultencoding 0 ОДО0000000000000000000 


ОДООДОО000000А5СПОООООООДООО0ОО00000000000000000 
D000000000000000ASCIli000000Unicode0QO0000000000000000 
DBBBBBDASCHELIOBBUBDU OOOO” 0 


О00000000003000000000000Руёћоп 3.0Q0000000000000 
ОООДОО0000000000000000000У ni ced en rmi i gb dp gg adn d 
00 


Python 3.00UnicodeUUUUUUUUUUPython 2.600000000000 
ПООБОСООБОО0ОООРУ Вот 3.00000000000000000000000Python 
2.ЄППООООО00000000000000000000000000000000000000 


UUUUUUU 


ОООДОДООО00000000000РУСпопПОДОДОООДОДОООРУЄОп 3.0 
ОДООООО0000000000000000000000000000000 


000000 


ОДООО0О000000000000000000000000000000000000000000 
0000000000000 


АЅСІИПООООО000000000000000000000000000А5СІП00000 
12 7П00000000000000000080000000000000007 0000000000 
А5СПУДОДО"а'ОО00009700000000х6100000000000000000000 
ОООД0О00000000РУСВОПОДОООога mn a] n ain n m dd ehe rm atr 
00000000000 


>>> ord('a') # 'a' is a byte with binary value 97 т ASCII 
97 

»»» hex(97) 

"0х61' 

>>> chr(97) # Binary value 97 stands for character 'a' 
‘а’ 


О00000000000000000000000000000000А5СО000000000 
ОО00000000000000000080000000000000002550000000000 
ПАЗСИООООО0О 1 28025 50000000000000000 О бан - 1 00000000 
DDOnrbatin-10012 7000000000000000000000000000000 19600 
О0000000000А5СІІП00 


>>> OxC4 
196 

>>> chr(196) 
кд 


00000000000000000000000000000000000000000000000 
О0000000009 пісоаердро00000009 пісодерророр"00070000000 
ОДО0000000000У пісодероророборорооророророборбобоб000 
О800000000000000 


ОДООО0000000000000000000000000000000000000000000 
000009 пісодерроробоороророборорорбрро00000000000000 
ОДООО00000000000 


"ОДОД00000000000000000000000000000 


"ОДОО0О0000000000000000000000000 


ОДООООО00000000000000000000000000000000000000000 
ППППАЭСІПІ абіп-1000000000000000000000000000000000000 
ОДОДОО000000000000000 


ПОООООБОУТЕ-800000000000000000000000000000128000 
0000000000 1 2 80ох 71204 7)0000000000000000000000 1 280 
255000000х 7400000000 300 400000000000000000 128 02551] 
000000А$©И000000000000000000000©000000000000 
000000 


UU000000000000000000000000000AsCIIOLatin-IUUTF-8D0 
ОООД00000000А5СПОДОДОДОДОПЬ абіп-100177Р-80000000000000 
ОО0000000000000А5СІІП0000000ТР-8П0000А5СІПОТР-800070 
0000 


[0000000000128 000000 9ТЕ-8ПППАЗСИПОПОПО0 ОВ а т-10 
UTF-8Q0 0000000000000 Ва -10000000000001280255ППП9ТЕ- 
800000000000000000000000000000000000000000000000 
ASCllQLatin-1QUTF-8QQ0000000000000U ni coder] 


LL] Python Dn nana bn pn p DU Ру then 00019900000 
UUUUPythonUUuUuUUUUUUUUUUUUUUencodingsUUUUDU 
Пе!р(епсодїпд5)ППППППППППППППППРУ ой 00000000©000000 


UUU0000U000000Uiatin-10iso 8829_1088290000000000ULatin- 
10000000000000000 00 О пісодердророборо0000000 


LIDamnunicedennnn mnn Pythennn nnn" Python 
НОМ/ТО5"0000000"Упісоде НОМУТО"ОООООООООООООООООООО 
00000000000 


РУЕПпОПОООООО 


ОООДОРУСпопООДОДООООО000О00000000000000000000000 
UUUUUPythonUuUUPython 2.XQ00000000000000000000ASs ИО 
0UU08U0U0UUUUUUUUUUUUUUUUUUnicodeUDU 


"5080000000008 
‘UnNicode[DDDDDDUnicodeDO0 


Python 2.ХППОПОПОООООО ии ео9е 0000000000000 
UUUU000000000000000Python 2.ХО05г000000000080000000 
UUUUUUUUUUUUUUUUUUDU 


UUUPython 3.X00300000000 一 一 J000000000000000000 
strDDUnicodeD0DD800000000 

‘руєеѕП0000000 

‘БукеаггауПППППППБУ*е$П0П 


ПООООООООБуеаггауПРу оп 2.60000000000Руһоп 3.00) 
UUUU0000000000000000000000UUUPython 3.0000 


Python 3.0Q00300000000000000000000000000000 
Python З.ХОПООО00000000000Руќһоп 2.Х0)000Упісодеро000 
ОДОДОО00000000000000009 пісодедрорДОДОДОДОРУуєпоп 2.Х000 
ОД000000У пісодерорророрОбА5СнОорроероробо00000 
Unicode(Q000000000000 


D00000000Python 3.0 str 00000000000 0000 00000000000 
UUUAsCIIDUUUUUUUUUUUUUUUUUUUUUTF-8 Упісодедр Д0000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUstrUUUUUUUUUUUUUUD 


UUPython 3.0058ГООООДОДО00000/У пісодерророробобО0 
UUUUUUUUUUUUUUUUUUUUrawUUUUUUUUUUUUUUUUUUUUUUUUUDU 
ПООБОСООРу оп $гис0000©0000000000000000000000000 
ОДОД0000000000000бугезі) 


[Python 2.Х0000052ГО000О000000000000000000000000 
убООипісодедр ОДОД00000РУєпоп З.О0060уќеѕ0000000800000 
ОО000000000000000Руһоп З.ОПруќеѕ00000050000000000 
UUUUUUUUUUUUUUUUUUr еп000000000000000000 


UUPython 3.0 руёеѕ80000000000000000000000000000 
2551000006уєеѕ00000іп00006уеѕ0000006уќеѕП00000 


руєеѕП00000115#0000000000000000000000000000006уёеѕП0 
О06буќеѕПО0000000А5С!П00000000іѕаірһаро0000000000 
АЅСИОП000000000000006уёеѕ00000000000000 


О0000Руєпоп000000Руһоп 3.000UUUUbytearrayDDOD 
руќеаггауруёеѕ0000000000000000000000000516уёеѕ0000 
О05000000000000000000000000000аррепаехќепађбб00000 
О000000000000гамО00006уѓеаггауроо000000000000000000 
UUUUPython 2.О0000000000000000000000000Ру&һоп 3.0Dstr 
ОбуёеѕП00000 


UUPython 2.6[]Python З.ОрО00000000000000000000000 
О000000Руёћоп 2.60Python З.ОПО0000000000000Руќћоп 2.80 
str[][]]Python 3.O[][]strr[]bytes[][]]]Rython 3.O[]str[][] DpPBython 
2.6[][]strr]lUUnicode[j[][]]]Python З.о00006буѓеаггау000 


UUUU00000000000000000000000000UUUUPython 2.60000 
UUUU000000UstruUUUUUUUUUUUUUUUUUUUunicodeUUPython 3.0 
D0000000000000000000UnicodeDODstrQ00000000000bytes0 
bytearray000000000000000000000000000000000000000000 
00008 


UUUUUUUU 


UUVOUD0000UUPython 3.00000000000strbytesU0000000 
Unicode00000000Python00U000000000000000000000000D0UD 
00 


0000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUstrUUUUUUUUstrUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
00000000000 


00008 


О00000орепрооооовооооооовооооооооооовооооооооо 
UUUU00000000000000000000000rawDUU000000000UbytesU0000 
ОД00000бусез оООДОДО00000000000000000000000Обугеатау 
UUUUUUUUUUUUDU 


UUstrUbytesUUUUUUUUUUUUUUUUUUUUUUUUU0U00000000000 
UUUstrUbytesUUUUUUUUUUUUUUUUUU0U0000000000000000D00D0DD 
0000 


"ООД00000000000000000000000000000000000000000 
bytes ОПОООДО000рО000000000000000000000000000000 
bytearray[] 


"ОДОО000000000000000000000Н67МЕ000000С5У0ХМІ) 
ОД000005800000000 


0000000Dopen0000000000000000000Python 3.000000000 
ОДООО000000000000000000000РУСПОПОДОООООООООООДОДООО 
D000000000000000000000000000000000000bytesD00000000 
D0000b00000000000000000000strg0000000000000000r btw b 
Or b+Q0bytesQOrgw + 4005 | 


UUUU0000000000000000000000000000000Ubyte order 
marker[JBOMQQUU0000UTF-16QUTF-320000BOMAO00000000 
ОДООД000000000000000000000000097Р-8000000000080МОД 
ОДО09Р-8ООПОДООО00О000О0000000000000000000086О0МОО0000 
ОДОДОО000000000000000000000РУСРОПООООДООООВОМОГОО 
вомДур0"м16"0000000000"и8-16-1е"ОДОДУ TF-1 600000000 
00" utf-8-sig "Python O0000000000UTF-8000000000B0Mq0 
DOO" utf-8"Q000000 


О000000000*ОРуёһоп з.00ЮД0ВОМ'"ДОДООООООВОМОДОГО 
UUUUU0U000UPythonUUuUUnicodeUUUUUUUUU 


Python 3.00000000 


О00000000000000000000Руёһоп 3.0Q00000000000000000 
UUUUPython З.О000000000000000000000Руһопр0000000000 
strUUUUU000A>CNOUUUPython 2.6ПРу{Поп З.О00000000000000 
0007 000000000000000РУбпоп 2.6 ПППБУе$П0000000050000 
QOD0000000000000Python 2.600006уќеѕ(Х)005(Х)000000000 
UU000Ub …00000 …DUUUUUUUUUUUU0U000000000000000000 
Python 2.6UbytesUUUUUUPython 3.0ПБУе$ППППИПОЕ00000000 


0000000 


UUUstrUbytesUUUUUU0UUUUU0UUUUPython 3.000000000000 
орепро0000000000000000000000000000000000000000060 
"ххх'П000008В 'xxx'QO000Python З.О006буёеѕ$0006уѓеаггаур000 
О0006уёеаггаурпоооооо0000000000 


ПООООООРУ опт 3.000000000000000'xxx'0"xxx" 0000000 
О000000500000000000000008000000060уёеѕ000000"...'О000 
ОДОД0000000007..." rawUUUUUUUPython 3.000000000 


C:\misc> c:\python30\python 


>>> В = b'spam' 


# Make a bytes object (8-bit bytes) 
>>> 5 = 'eggs' 


# Make a str object (Unicode characters, 8-bit or wider) 


>>> type(B), type(S) 


(«class 'bytes'», <class 'str'») 


>>> B 
b'spam' 
>>> 5 
'eggs' 


# Prints as a character string, really sequence of ints 


bytes UO0000000000000 0000000 0000000000000 


>>> B[o], S[o] 


# Indexing returns an int for bytes, str for str 
(115; "е? 


»»» B[1:], S[1:] # Slicing makes another bytes or str object 
(b'pam', 'ggs') 


>>> list(B), list(S) 


(445... 212, 97, 408), Ге”, "g^, ^u^, 7470 # bytes is really ints 


bytes OO00000000strO0 00000000 bytearray 00000000000 
UUUstrUbytesUUUUUUUbytesUUUUUUbytesUUUUUUUUUUUUUUUDUD 


>>> Blo] = 'x' # Both are immutable 
TypeError: 'bytes' object does not support item assignment 


>>> S[0] = 'х' 
TypeError: 'str' object does not support item assignment 


>>> В = B""" # bytes prefix works on single, double, triple quotes 
баран 
ПООБООБООРУ Йоп 2.600000000006 "ххх'Юр0007Йххх'00000 

UUUUUUstrUUUUbytes0UUstrUUU0000UUUUUUUUUPython 3.0000000 
UUUbytesUUUUUU0000000UPython 2.6000 xxx TU "ххх! 
УпісодедрОДОДОДОРУєЄ г 3.0000000000007ххх'ООО0О0000000 
ДУ пісоде рДДООО0000А5СПОДДОООДОО0"000А5СПО00"0000000 
000 


ШП 


[|] Python 2.XDUUstrUunicodeUUUUUUUUUUUUUUUUUUU7ZDD 
А5СИППППППРуһоп З.О00000000000——$%00уёеѕП000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUstrOUUUUUUUUUUUUUUUUUU 
bytesUUUUUDU 


UUUPython 3.0000000000000000000000000000000 


:51г.епсоае()П6уѓеѕ(5,епсоаіпо)000000000гам bytes! 
ПО000000000500000уёеѕ0 


:bytes.decode()[Istr(B,encoding)[]raw бруёеѕ0500000000000 
ПОС0000006уёеѕ000050 


епсодеђаесодерО0000000000000000000000000000000 
О000000000000000Руһоп 3.000 


>>> $ = 'eggs' 


»»» S.encode() # str to bytes: encode text into raw bytes 
b'eggs' 

>>> bytes(S, encoding-'ascii') # str to bytes, alternative 

b'eggs' 

>>> B = b'spam' 

>>> B.decode() # bytes to str: decode raw bytes into text 
'spam' 

»»» str(B, encoding-'ascii') # bytes to str, alternative 

'spam' 


ОДОДООрОб000000000005у5000000000бусе5 Д000000000 
ОДОД5огепсоде(Пруге5.десодае)д дО 


UU00000UstrUUUbytesUUUUUUUUUUUstrUUUUUUUUUUUUUUUUUD 
о00000000500006уєеѕП00000000000050000000000000000 
UUUUUBU>UUUUUUU: 


»»» import sys 


»»» Sys.platform # Underlying platform 
'win32' 

»»» sys.getdefaultencoding() # Default encoding for str here 
'utf-8' 


»»» bytes(S) 
TypeError: string argument without an encoding 


»»» str(B) # str without encoding 
"b'spam'" # A print string, not conversion! 
»»» len(str(B)) 

7 

>>> len(str(B, encoding-'ascii')) # Use encoding to convert to str 


4 


Прот соде 


О0000000000А5СІ! Unicode fQO0000000000000 000000000 
О0000 Unicode 0000000000000 an d n Py then 000000 
['AXNN"DUCGDOUUDUUU NNNNN"[]NUNNNNNNNN " Unicode 
[llUnicode[ 0000000000400 0000000202 7] 1 60000000000000 
080000000040003200000 


ЦППА5СИПП 


UUUUUUUUU000000UUUUUUUU000000000UUA>CNOUUUUUUU 
УпісодеддрорОДОДОДОДОДО0000 


C:\misc> c:\python30\python 


>>> ord('X') # 'X' has binary value 88 in the default encoding 
88 

>>> chr(88) # 88 stands for character 'X' 

' X ' 

>>> S = 'XYZ' # A Unicode string of ASCII text 

>>> 5 

"XYZ' 

>>> len(S) # 3 characters long 

3 

>>> [ord(c) for c in S] # 3 bytes with integer ordinal values 


[88, 89, 90] 


О0000070А5СПООДООО0000000009 пісодерророророродроб 
00000000 


>>> S.encode('ascii') # Values 0..127 т 1 byte (7 bits) each 

b'XYZ' 

»»» S.encode('latin-1') # Values 0..255 in 1 byte (8 bits) each 

b'XYZ' 

>>> S.encode('utf-8') # Values 0..127 in 1 byte, 128..2047 in 2, others 3 or 4 
b'XYZ' 


DDOBmnnamASCHBTBDbytesnpm pan map n m I I! 
ПООБООБПА$ С ИОП 


>>> S.encode( 'latin-1')[0] 

88 

>>> list(S.encode( ' latin-1')) 
[88, 89, 90] 


ПОПА$ЗСИПО 


ОДООА5 eun bad n dd d nU niced enr 0000000000000 
00000 пісоаеВуо0000000000000000000000000000хсорохЕ8р 
ПАЅСИО7ОООООООО000000000000000000000Руһоп 3.005300 
00000005000 пісоаер 


>>> chr(0xc4) # OxC4, OxE8: characters outside ASCII's range 
1 A 

>>> chr(0xe8) 

tat 

>>> S = '\xc4\xe8' # Single byte 8-bit hex escapes 

>>> 5 

' Де ' 

>>> 5 = '\u00c4\u00e8' # 16-bit Unicode escapes 

>>> 5 

"Де ' 

>>> len(S) # 2 characters long (not number of bytes!) 


2 


ПОВООВАЗСИОП 


О000000000000А5СИО00000гам00А5СИПООО000000000 
UUULatin-IUUUUUUUUUUUUUUUUUUUUUUUUUUTF-8000000000000 
2П00000000000000000000000ғгам0000000000000000000000 
006 


>>> 5 = '\и00с4\и00е8' 
>>> 5 

"Де" 

»»» len(S) 

2 


»»» S.encode('ascii') 
UnicodeEncodeError: 'ascii' codec can't encode characters in position 0-1: 
ordinal not in range(128) 


>>> S.encode('latin-1') # One byte per character 
b'\xc4\xe8' 
>>> S.encode( 'utf-8') # Two bytes per character 


b'\xc3\x84\xc3\xa8' 
>>> len(S.encode('latin-1')) # 2 bytes in latin-1, 4 in utf-8 
2 


>>> len(S.encode(‘utf-8')) 
4 


ОДОО00000000000000пам ОО000000000Упісоде ррор000000 
UUUUUUUUUopenUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUU 


>>> B = b'\xc4\xe8' 
>>> В 
b'\xc4\xe8' 


>>> len(B) 

2 

>>> B.decode('latin-1') 
"Да" 


>>> B = b'\xc3\x84\xc3\xa8' 
>>> len(B) 

4 

>>> B.decode('utf-8') 

"Де" 

»»» len(B.decode('utf-8')) 
2 


# 2 raw bytes, 2 characters 


# Decode to latin-1 text 


# 4 raw bytes 


# 2 Unicode characters 


Прогисодеплоо 


[000000000000000000000000000000000000000000001600 
32QQUnicode 0000000000" w..."OO40000000000000"W ..."008 
0000000 


>>> S = ‘'A\u00c4B\U000000e8C ' 


>>> 5 # A, В, C, and 2 non-ASCII characters 
' AABeC' 

»»» len(S) # 5 characters long 

5 


»»» S.encode('latin-1') 

b'A\xc4B\xe8C' 

>>> len(S.encode('latin-1')) # 5 bytes in latin-1 
5 


>>> S.encode('utf-8') 

b'A\xc3\x84B\xc3\xa8C' 

>>> len(S.encode('utf-8')) # 7 bytes in utf-8 
7 


[0000000000000000000000000000<р500 ЕВСРІСОООООО 
АЗСИПППООВОВОООВОВОВОООО000РУ В о" ПП in m ad m m pd 
ОДООО000000000000 


>>> 5 
' ААВёС' 
»»» S.encode('cp500') # Two other Western European encodings 


b'\xcic\xc2T\xc3' 
>>> S.encode('cp850') # 5 bytes each 
b'A\x8eB\x8aC' 


>>> 5 = 'spam' # ASCII text is the same in most 
»»» S.encode('latin-1') 

b'spam' 

>>> S.encode( 'utf-8') 

b'spam' 

>>> S.encode('cp500') # But not in cp500: IBM EBCDIC! 
Ь'\ха2\х97\х81\х94' 

>>> S.encode('cp850') 

b'spam' 


ОбОр0000000сг000пісодероор0000000Упісодерр00 
ОДОООО0000000000000000000 


>>> S = "А" + chr(OxC4) + "В" + chr(OxE8) + "С" 
>» 5 
"ААВеС" 


0UU0000000000Python З.О0000000000000Упісодедрр00000 
UstrUUUU00000UUUUU00000UUUUbytesUUU0UUUnicode0UUUDUUUUU 
UUU000U0U0000000000UbytesU0000UstrUUUUUUUUUUUUASCIIDUU 


>>> S = 'A\xC4B\xE8C' # str recognizes hex and Unicode escapes 
>>> 5 
'AABëC' 


>>> S = 'ANu00C4BNU000000E8C' 
>>> 5 
' AABeC' 


>>> В з b'A\xC4B\xE8C' # bytes recognizes hex but not Unicode 
>>> B 
b'A\xc4B\xe8C' 


>>> В = b'A\u00C4B\U000000E8C' # Escape sequences taken literally! 
>>> В 
b'A\\u00C4B\\UO000000E8C' 


>>> В = b'A\xC4B\xE8C' # Use hex escapes for bytes 

>>> B # Prints non-ASCII as hex 
b'A\xc4B\xe8C' 

>>> print(B) 

b'A\xc4B\xe8C' 

>>> B.decode('latin-1') # Decode as latin-1 to interpret as text 
"ААвес' 


UUUUUUUUU0000UA>CNDOO000UUUUUUUU12 70000000000 05 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU TF- 
800 


>>> $ = 'ААВёС' # Chars from UTF-8 if no encoding declaration 
>>> 5 
' AÄBÈC ' 


>>> B = b'AÄBÈC' 
SyntaxError: bytes can only contain ASCII literal characters. 


>>> В = b'ANxC4BAxE8C' # Chars must be ASCII, or escapes 
>>> B 

b'A\xc4B\xe8C' 

>>> B.decode('latin-1') 


'AABëC' 
>>> S.encode() # Source code encoded per UTF-8 by default 
b'A\xc3\x84B\xc3\xa8C' # Uses system default to encode, unless passed 


>>> S.encode('utf-8') 
b'A\xc3\x84B\xc3\xa8C' 


>>> B.decode() # Raw bytes do not correspond to utf-8 
UnicodeDecodeError: ‘utf8' codec can't decode bytes in position 1-2: ... 


0000 


ОО0000000000000000000000000000000000000000000000 
ОО000000000000000000000000000000000000000 
>>> $ з 'ARBeC' 


>>> 5 
'ААВёс' 


>>> S.encode() # Default utf-8 encoding 

b A\xc3\x84B\xc3\xa8C' 

>>> T = S.encode('cp500') # Convert to EBCDIC 

>>> T 

b'\xc1ic\xc2T\xc3' 

>>> U = T.decode('cp500') # Convert back to Unicode 
>>> U 

'ААВёс' 

>>> U.encode() # Default utf-8 encoding again 


b'ANXxc3Nx84BNxc3Nxa8C' 


О0000000000А5СІ! Unicode000000000000Unicode000000 
UUU000000000000000000000000000000UUUUUPython 3.000000 
UUopenUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
000000 


[]Python 2.6000Упісоаепдо 


ОДОДОООРУЄПоп 3.0UU0UUUnicodeUUUUUUUUUUUUUUUPython 
2.oUUUUUUUUUUUUUUUUUUUUUU0UUUunicodeUPython 2.60000000 
UUUstrUUUUUUUUUUUUUUUUUUUUnicode0UUUUUUUUUUUUUUUUUUD 
О00000гам0000009пісодеПоо000000000000Руёћоп 2.6050 
UPython 3.0UbytesUU000000U00000UUPython 2.60000000000 
ОДОДОДОРУуєпог 3.000000000 


C:\misc> c:\python26\python 

>>> import sys 

>>> sys.version 

'2.6 (r26:66721, Oct 2 2008, 11:35:03) [MSC v.1500 32 bit (Intel)]' 


>>> 5 = 'А\хС4В\хЕЗС' # String of 8-bit bytes 

»»» print S # Some are non-ASCII 

AABeC 

»»» S.decode('latin-1') # Decode byte to latin-1 Unicode 


u'A\xc4B\xe8C' 


>>> S.decode('utf-8') # Not formatted as utf-8 
UnicodeDecodeError: 'utf8' codec can't decode bytes in position 1-2: invalid data 


»»» S.decode('ascii') # Outside ASCII range 
UnicodeDecodeError: 'ascii' codec can't decode byte Oxc4 in position 1: ordinal 
not in range(128) 


U0UUU0UUUUUUnicodeUUUUu xxxOUUUUUUUUunicodeUUUUUUU 
OPython 3.0Q0000000Python 3.0Q00000000Unicodefq 


>>> U = u'A\xC4B\xE8C' # Make Unicode string, hex escapes 
>>> U 

u'A\xc4B\xe8C' 

>>> print U 

AABeC 


0UU00000000Unicode0000000UrawbUUUUUUUUUUPython 3.00 
UstrUUUUUbytesUUbU 


»»» U.encode('latin-1') # Encode per latin-1: 8-bit bytes 
"A\xc4B\xe8C' 

>>> U.encode(‘utf-8') # Encode per utf-8: multibyte 
"A\xc3\x84B\xc3\xa8C' 


[]Python 2.60О0А5СПОДОДО000000Упісодепрророр00000000 
[Python 3.0QQ000000Python 3.00ПБуе$ППППРу*Поп 2.6 
OO"\u..."O"\..."QO0000 puniced eniin ne nstr 1000 


C:\misc> c:\python26\python 


>>> Ц = u'A\xC4B\xE8C' # Hex escapes for non-ASCII 
>>> U 

U A\xc4B\xe8C' 

>>> print U 

AABeC 

>>> Ц = u'A\u00C4B\U000000E8C' # Unicode escapes for non-ASCII 
>>> U # и" = 16 bits, О" = 32 bits 


u'A\xc4B\xe8C' 
>>> print U 


AABeC 

>>> S = 'A\xC4B\xE8C' # Hex escapes work 

>>> 5 

"A\xc4B\xe8C' 

>>> print S # But some print oddly, unless decoded 
A-BFC 

>>> print S.decode('latin-1') 

ААВёС 

>>> S = 'ANu00C4BNU000000E8C' # Not Unicode escapes: taken literally! 
>>> 5 


"A\\u00C4B\\U000000E8C ' 
»»» print S 
A\u00C4B\U000000E8C 

>>> len(S) 

19 


[][]PRython 3.0[|[]str[]bytesi Python 2.6[]Junicode[]jstr( 10600 
ОДООО0000000000000000000000000мпісодедд 53000000 
Python 2.6[]Python 3.ОДОДОДОДОО ОипісодепдОпісоав ря) 
ОДООО0000000000000053Оипісоде рробоОРуєпопДОО0000000 
unicode[]]Python З.0005{оусеѕПП000000000000000 


>>> u'ab' + 'cd' # Can mix if compatible in 2.6 
u'abcd' # 'ab' + b'cd' not allowed in 3.0 


О0000000000Рућоп 2.6 Q000000000000000000U niceder[T] 
О0000000000000героооооооо0000000000000000000000000 
0000000005 итсоаепЦ 


»»» str(u'spam') # Unicode to normal 
"рап" 

>>> unicode('spam') # Normal to Unicode 
u'spam' 


DD E Python 2.600000000000000000000000чпісодерд0000 
00000000000 


>>> S = 'A\xC4B\xE8C' # Can't mix if incompatible 

>>> U = u'A\xC4B\xE8C' 

>>>» 5 + U 

UnicodeDecodeError: 'ascii' codec can't decode byte Oxc4 in position 1: ordinal 
not in range(128) 


>>> S.decode('latin-1') + Џ # Manual conversion still required 
u'A\xc4B\xe8CA\xc4B\xe8C' 


an ға ei) ta 
О0000000000000000000Руёћоп 2.6Порепрпроровроооооо 
UUUUUUUstrUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUnicodeUDUuo0uoooooo000Python 2.6Псойесв.орепП ПП 
Python 2.6П00000000000000000Руһћоп 3.0Дорепдродро0О00000 
Python 2.6ДипісодеДД0000000----ОО000О00000000000000 
Unicode ДрПОДОДООД00000000000000000000 


ОО00000000 


UnicodeQQ000000000000000U пісоде ро роробоД00000000 
QO00000ASCHOO00000000000000000000000000Python0Q0000 
0ТЕ-80000000000000000000000000000000000000000000000 
UU00000UUUUU0U000UPython 2.6ПРу{Поп З.О000000000000000 
000 


# -*- coding: latin-1 -*- 


О00000000000Руєпопо00000000000000000000000000000 
О000000000000000000000000000А5СІП0000Руєопро000000 
О00000000000000006ехё.руро0000000000аёп-10000000000 


it -*- coding: latin-1 -*- 


# Any of the following string literal forms work in latin-1. 
# Changing the encoding above to either ascii or utf-8 fails, 
# because the Охс4 and Oxe8 т тубігі are not valid in either. 


myStr1 = 'адвес' 

myStr2 = 'A\u00c4B\U000000e8C' 

myStr3 = "А" + chr(oxC4) + "В" + chr(OxE8) + "С" 
import sys 

print('Default encoding:', sys.getdefaultencoding()) 


for aStr in myStri, myStr2, myStr3: 
ргіпі('{0}, strlen={1}, '.format(aStr, len(aStr)), епа='') 


bytesi = aStr.encode() # Per default utf-8: 2 bytes for non-ASCII 
bytes2 = aStr.encode('latin-1') # One byte per char 
#bytes3 = aStr.encode('ascii') # ASCII fails: outside 0..127 range 


print('bytesleni={0}, byteslen2={1}'.format(len(bytes1), len(bytes2))) 
UUUUUUUUUUUUUUDU 


C:\misc> c:\python30\python text .py 
Default encoding: utf-8 

аАвёс, strlen-5, bytesleni=7, byteslen2-5 
ААВёС, strlen=5, bytesleni=7, byteslen2=5 
ААВёС, strlen=5, bytesleni=7, byteslen2=5 


UU00000000000000UTF-80000000UUUUUUUUUUUnicodeUbUb 
UU0000000000000000000000Python00U00000000000 


[Python 3.0 Bytes[][] 


D0000700000000rython 3.0 ntnster nnb ann dPythen 
2.6[]Python З.О000000000000000000000000000000000000 
Python З.О0006уёеѕП000000000 


UU0000UUPython 3.0 6у{е$0000000000000000000090 
2520000000000000000AsClNIUOUUU00000000UstrUUUUPython 2.Х 
О05ЕО00000000000000006уќеѕП00000000%00000000000000 
о0000006уѓеѕ500000000—=00000000000000000500000 
ОДОД000000000000000бусев р0000000 


0000 


о00000000510006уєеѕП000000000000000аіғ000000000 
О000000000000000000000000000000__ тод П гтоа_ 00% 
00000 


C:\misc> c:\python30\python 

# Attributes unique to str 

>>> set(dir('abc')) - set(dir(b'abc')) 

('isprintable', 'format', ' mod ", ‘encode’, 'isidentifier', 

" formatter field name split', 'isnumeric', ' rmod ', 'isdecimal', 
' formatter parser', 'maketrans'] 


# Attributes unique to bytes 


»»» set(dir(b'abc')) - set(dir('abc')) 
('decode', 'fromhex' } 


00000000$%06у*е$0000000000000000000000000000000 
000009есоче[ППгами bytesUUUUstrUUUUUencodeUUUUUOUUUD 
raw bytesUUU0UU0U0U00U00U00UUbytesUUUUbytesUUUUUUPython 
З.О000000000000000000006уєеѕ000000000000Ру&ћоп 2.60 
Python 3.O[][]strE] D nmn ab d p Dd | | CITCT 


>>> B = b'spam' # b'...' bytes literal 
>>> B.find(b'pa') 
1 


»»» B.replace(b'pa', b'XY') # bytes methods expect bytes arguments 
b'sXYm' 


»»» B.split(b'pa') 
[6 9^, Bw] 

>>> B 

b'spam' 


>>> B[0] = 'x' 
TypeError: 'bytes' object does not support item assignment 


0UU0000UUUUUUUU00UPython 3.ontrmstrinmnbytespnnnmt 
0700000000000000000000000 


>>> b'Xs' % 99 
TypeError: unsupported operand type(s) for X: 'bytes' and 'int' 


>>> "%6 % 99 


'99' 


>>> b'(0)'.format(99) 
AttributeError: 'bytes' object has no attribute 'format' 


»»» '(0)'.format(99) 
'99' 


0000 


UU00000000000UPython 2.ХООООО000000000000000000000 
Python З.ОрѕоусеѕПО00000000000000000000000000000 
руєеѕППО00000000000000000006уёеѕ00008000000000000000 
ОО00000000000000000А$СИОО0000000000000000000000000 
chrQO0000000000000000 


>>> B = b'spam' # A sequence of small ints 

>>> B # Prints as ASCII characters 
b'spam' 

>>> В[0] # Indexing yields an int 

115 

»»» B[-1] 

109 

>>> chr(B[o]) # Show character for int 

'ç' 

>>> list(B) # Show all the byte's int values 


[115, 112, 97, 109] 


>>> B[1:], B[:-1] 
(b'pam', b'spa') 


>>> len(B) 
4 


>>> B + b'lmn' 
b'spamlmn' 

>>> B * 4 
b'spamspamspamspam' 


UUbytesUUUUUDD 


ПО0000000000006"...'ООООО06у*е$0000000000000$%/000 
DOO bytes np anb d bn n n by es ПОООООО0000000 
[0200000000008 0000006у*е$00000000000000000000$/0 
UUU000U00000000rawUUUUUUUUUUUUUUUUUraw by tes] rmt blo 
0000000000000000000000000000000000 


>>> В = b'abc' 
>>> B 
b'abc' 


>>> B = bytes('abc', 'ascii') 
»» B 
b'abc' 


»»» ord('a') 

97 

>>> B = bytes([97, 98, 99]) 
»» B 

b'abc' 


>>> B = 'spam'.encode() # Or bytes() 
>>> B 

b'spam' 

>>> 

>>> $ = B.decode() # Or str() 
>>> S 

"брат" 


О0000000000000000000506уёеѕ000000000000000000 
0000000000000 


000000 


0000 "0000" U0UreplaceUUUUUUUUUUUUbytesUUUstrUUUUUD 
ООООРУ Ной 2.X000000strDunicode000000000str00070ASCIIO0 
UUUUUPython 3.0000000000000000000000000000000000 


# Must pass expected types to function and method calls 
»»» B - b'spam' 


»»» B.replace('pa', 'XY') 
TypeError: expected an object with the buffer interface 


»»» B.replace(b'pa', b'XY') 
b'sXYm' 


>>> B = B'spam' 
»»» B.replace(bytes('pa'), bytes('xy')) 
TypeError: string argument without an encoding 


»»» B.replace(bytes('pa', 'ascii'), bytes('xy', 'utf-8')) 
b'sxym' 


# Must convert manually in mixed-type expressions 


»»» b'ab' « 'cd' 
TypeError: can't concat bytes to str 


>>> b'ab'.decode() + 'cd' # bytes to str 
"арса" 
>>> b'ab' + "са .епсоде() # str to bytes 
b'abcd' 
>>> b'ab' + bytes('cd', 'ascii') # str to bytes 
b'abcd' 


UU0000000Ubytes000000000000000000000000000UUUUUUDU 
UUU00000000000000000000000000000000UbytesUDUOUUUU DICT 


[Python 3.0[][]Python 2.6[]bytearray[][] 


UUU0000000000strUbytesUUUUUUUUPython 2.Xrunicoder] 
strUUUUPython З.ОП0000000000уёеаггаур0000000255000000 
О000000000006уёеѕ000000000000006уёеѕПП00000000000000 
0000000000000000000бусеатауробРуєпоп 2.6000000000 
Python 3.0Q0000000000000Python 3.0Q000000000/000000 


ПОООООООООРУ Поп 2.6006уѓеаггауП00000006уѓеаггаур0 
UUUUUUUUUUUUUUUUUUDU 


# Creation in 2.6: a mutable sequence of small (0..255) ints 

>>> S = 'spam' 

>>> C = bytearray(S) # A back-port from 3.0 in 2.6 
>>> С Fb aa HEZO SE 
bytearray(b'spam') 


[]Python З.О0ПОО0000000000000000000000000000000000 
ОД0000000Упісодероб 


# Creation in 3.0: text/binary do not mix 


>>> 5 = '5рат' 
>>> С = bytearray(S) 
TypeError: string argument without an encoding 


>>> С = bytearray(S, 'latin1') # A content-specific type in 3.0 
>>> X 


bytearray(b'spam') 


»»» B - b'spam' # b'..' I= '..' in 3.0 (bytes/str) 
>>> C = bytearray(B) 
>>> С 


bytearray(b'spam') 


UU00UbytearrayUUUbytesUUUUUUUUUUUUUUUUUUUUUUUUUDUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
Python 3.000000000Python 2.6000000000 


# Mutable, but must assign ints, not strings 


>>> C[0] 
115 


>>> С[0] = 'x' # This and the next work in 2.6 
TypeError: an integer is required 


>>> C[0] = b'x' 
TypeError: an integer is required 


>>> C[0] = ord('x') 
>> С 
bytearray(b'xpam') 


>>> C[1] = b'Y'[o] 
>>> С 
bytearray(b'xYam') 


УДбусеаггау ППООДОООО00000000000000000000000000000 
bytearray[[] iadd [] setitem_OO000000+ =0000000000 


# Methods overlap with both str and bytes, but also has list's mutable methods 


»»» set(dir(b'abc')) - set(dir(bytearray(b'abc'))) 
(' getnewargs ") 


»»» set(dir(bytearray(b'abc'))) - set(dir(b'abc')) 


('insert', ' alloc ', 'reverse', 'extend', ' delitem "', 'pop', ' setitem | 
; ' iadd ', 'remove', 'append', ' imul ') 


ОООДОДО000000000000бусеаггау ПОД000000000000000000 
UUUUPython 2.600000000UUUUUUlist(str join (60 00000000 
00000000 


# Mutable method calls 


> € 


bytearray(b'xYam') 


»»» C.append(b'LMN') # 2.6 requires string of size 1 
TypeError: an integer is required 


»»» C.append(ord('L')) 
>>> С 
bytearray(b'xYamL' ) 


>>> C.extend(b'MNO') 
>>> С 
bytearray(b'xYamLMNO') 


О00000000000000006уѓеаггауѕП0000000000000000000 
руєеѕП00000000000000уёеѕ00000050000 


# Sequence operations and string methods 


>>> С + b'!#' 
bytearray(b'xYamLMNO! #' ) 


>>> С[0] 
120 


>>> C[1:] 
bytearray(b'YamLMNO') 


»»» len(C) 
8 


>>> С 
bytearray(b'xYamLMNO' ) 


>>> C.replace('xY', 'sp') # This works in 2.6 
TypeError: Type str doesn't support the buffer API 


»»» C.replace(b'xY', b'sp') 
bytearray(b'spamLMNO' ) 


>>> С 
bytearray(b'xYamLMNO') 


>» CF | 
bytearray(b'xYamLMNOxYamLMNOxYamLMNOxYamLMNO ' ) 


0UU000UUU00UUU000UbytesUbytearrayUUUUUIntUUUUUstrUUUD 
00000 


# Binary versus text 


>>> B 

b'spam' 

»»» list(B) 

[115, 112, 97, 109] 


# В is same as S in 2.6 


>>> С 
bytearray(b'xYamLMNO' ) 
>>> list(C) 
[120, 89, 97, 109, 76, 77, 78, 79] 
>>> 5 
"брат" 
»»» list(S) 
[ LL 

UUPython 3.00000000000000000000000000000000000000 
ПП 


UUUUUUUstr[ 
‘D0000000bytes0 
‘D00000000000000bytearray0 


ОДООД0Д000000000000000000000000000 


ОО0000000000 


ПППППППРу поп 3.ОБДОООД00000000000000000000000000 
0000000000000000000000000000000000000000000000000 
5ЕППОПОООПОО06У*е$ ППП 


"00000009 пісодеррроророОроробОбОДОбО0000000000000 
ОДОД000000000000000000000У пісодеррооророр00000000000 
ОООО0О0000000000000000000000000000Р07000000000000000 


ОДО000000000000000000000Упісодаеррроор0р00000000000 
[Byte Order МагкПВОМПП 


"ОООО00000000000000000000000000000000000000000000 
000000 


open0UU00000000000000000000000UPython 2.ХО00000000 
ОДОД0000076'"00000000000776'"00000000000000000007 rt^ DOLI 
О0"г"О00000000000Руһоп 2.Х00000 


UUUUPython 3.О00орепррроооооооооооооооооооооооооо 
0000000—==00000000500000000005000000000000006уѓеѕ 
О0000000006уќеѕППбуѓеаггау00000 


000008 


UUUUUUUUU000000UVO0U000UUUUUUUU0000000UUA>CIDOOD0 
QO0000000000000Python 3.0Q000000000000Python 2.Х00000 
О00090000000000000000000000Руёһоп 3.90000000000000000 
ППППППРУК Поп 2.6000000000000Руһоп 3.00Н1еррородророді 
000000000000000006 


C:\misc> c:\python30\python 
# Basic text files (and strings) work the same as in 2.X 


>>> file = open('temp', 'w') 
>>> size = file.write('abcWn') # Returns number of bytes written 


>>> file.close() # Manual close to flush output buffer 

>>> file = open('temp') # Default mode is "r" (== "rt"): text input 
>>> text = file.read() 

>>> text 


‘abc\n' 
>>> print(text) 
abc 


Python 3.ОБООО0000000 


[Python 2.600000000000000000000—=0000000005000 
ООО00000000000УМі о Ч ом ПОПОВООГ\" ООООС\ Nn 0000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


C:\misc> c:\python26\python 


>>> open('temp', ‘w').write('abd\n') # Write in text mode: adds \r 
>>> open('temp', 'r').read() # Read in text mode: drops V 
"ара\п' 

»»» open('temp', 'rb').read() # Read in binary mode: verbatim 
‘abd\r\n' 

>>> open('temp', ‘wb').write(‘abc\n') # Write in binary mode 

>>> open('temp', 'r').read() # пої expanded to \r\n 
“abc\n' 

>>> open('temp', 'rb').read() 

"абс\п' 


UPython З.О0000000000000000000050000000006уќеѕП0 
О0009000000000000000000000Руєћопо0000000000000000000 
UU0U0UstrUUUUUUUUUUUUUUUUUUstrUbytesb 


C:\misc> c:\python30\python 


# Write and read a text file 


>>> open('temp', 'w').write('abcWn') # Text mode output, provide a str 
»»» open('temp', 'r').read() # Text mode input, returns a str 
'abc\n' 

>>> open('temp', 'rb').read() # Binary mode input, returns a bytes 


b'abc\r\n' 


ООООММ і паом'б ОООООООООООООО0ОАА0О00000ММ200000000 
UUUU\nUUUnUUUUUUUUUUUUUUUPython 2.60000000000000000 
ОООДО0000000000000000000РУбпог 3.00)00До0репро0000000 


ОООО00000000000000000000000000000бусев 000000000 
О00000000000000000050006уѓеѕ 


# Write and read a binary file 


>>> open('temp', 'wb').write(b'abcWn') # Binary mode output, provide a bytes 
4 

»»» open('temp', 'r').read() # Text mode input, returns a str 
"абс\п' 

»»» open('temp', 'rb').read() # Binary mode input, returns a bytes 
b'abc\n' 


UUUUUUUUUUUUUnUUUUUUUUUAANn 一 一 UUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
ОДО "хо "ррорбрроорбор00000000 


# Write and read truly binary data 


>>> open('temp', 'wb').write(b'aMxOoOc') # Provide a bytes 
3 

»»» open('temp', 'r').read() # Receive a str 
"аћхоос' 

>>> open('temp', 'rb').read() # Receive a bytes 


b'aNxooc' 


UU00000000000UbytesU00000000000UbytesUbytearrayUUU 
UUU00UUbytearrayUUUUbytesUUUUUUUUUUUUUUUUUUUUUUUPython 
з.ОПООО0АРІО0006уѓќеѕП000006уѓеаггауд 


# bytearrays work too 
>>> ВА = bytearray(b'\x01\x02\x03' ) 


>>> open('temp', 'wb').write(BA) 
3 


»»» open('temp', 'r').read() 
"\x01\x02\x03' 


>>> open('temp', 'rb').read() 
b*\x01\x02\x03' 


UUUUUUUUU 


О00000000000000000Руёћоп5г/буёе$В000000000000000 
О0000000000000000006уєеѕПО000000000050000000000000 
000000 


# Types are not flexible for file content 
>>> open('temp', 'w').write('abcWn') # Text mode makes and requires str 


>>> open('temp', ‘w').write(b'abc\n') 
TypeError: can't write bytes to text stream 


m open('temp', 'wb').write(b'abcn') # Binary mode makes and requires bytes 
leemos, ani Lits ata Желі Stk 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUstrOUDU 
bytesUUUUUUUUUU00000U0UUUUUUUUUU00000000UUUUstrUUUUUUUU 
UbytesU0UUstrUbytesUUUUUUUUUUU0000000UUUUUUUUUU0000D0 


000000000000000000000000000000000 


О0000000Руєһпоп 3.0000000000000000000000000$0000 
ПБУ е$ПОПОПОООПРУ Поп Зз.О000000000000000000000000000 
О0000000000000060уєеѕПО00000000000000000000000000000 
ПППППППППРу Поп З.О0000000000000000000пісодеро000000 
UUUUUUUUUUUUUUUUUUUUUUUD 


# Can't read truly binary data in text mode 


»»» chr(OxFF) # FF is a valid char, FE is not 


y 


»»» chr(OxFE) 
UnicodeEncodeError: 'charmap' codec can't encode character '\xfe' in position 1... 


>>> open('temp', ‘w').write(b'\xFF\xFE\xFD' ) # Can't use arbitrary bytes! 
TypeError: can't write bytes to text stream 


>>> open('temp', ‘w').write('\xFF\xFE\xFD') # Can write if embeddable in str 
3 
>>> open('temp', ‘wb').write(b'\xFF\xFE\xFD' ) # Can also write in binary mode 
3 


>>> open('temp', 'rb').read() # Can always read as binary bytes 
b'\xff\xfe\xfd' 


>>> open('temp', 'r').read() # Can't read text unless decodable! 
UnicodeEncodeError: 'charmap' codec can't encode characters in position 2-3: ... 


UU00000000000 一 一 Python 3.ОД00000000000УпісодаербО 
UUUUUUUUUUUUUU 


Прот соде 


UU000000000000000000000000000UUUUUUUUUnicodeDUUUD 
UUU0000U00000000000Unicode0000000UPython 3.0UopenUUUUD 
0000000000000000000000000000000000000000000000 
ОпісоаерО0000000000000пісодерооооо000000000000 


[]Python 3.0000000Unicode 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UU00000000000000Unicode0000000000 


C:\misc> c:\python30\python 

>>> S = 'A\xc4B\xe8C' # 5-character string, non-ASCII 
>> 5 

'AABëC' 

>>> len(S) 

5 


0000 


UU000000000000000000000000000raw bytesr] 


# Encode manually with methods 


>>> L = S.encode('latin-1') # 5 bytes when encoded as latin-1 
»»L 


b'A\xc4B\xe8C' 
>>> len(L) 
5 


>>> U = S.encode('utf-8') # 7 bytes when encoded as utf-8 
>>> U 

b A\xc3\x84B\xc3\xa8C' 

>>> len(U) 

1 


000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUopenb 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


# Encoding automatically when written 


»»» open('latindata', 'w', encoding-'latin-1').write(S) # Write as latin-1 
5 

»»» open('utf8data', 'w', encoding-'utf-8').write(S) # Write as utf-8 
»»» open('latindata', 'rb').read() # Read raw bytes 


b'A\xc4B\xe8C' 


>>> open('utf8data', 'rb').read() # Different in files 
b A\xc3\x84B\xc3\xa8C' 


000000 


UU00000000Unicode0000000000000000000Uopen00000000 
Uraw bytesUUUUUUUUUUUUUU0U0Uraw byte0UU00000000000000 
0000000000000000000000000000000000 


# Decoding automatically when read 


>>> open('latindata', 'r', encoding-'latin-1').read() 
' AABeC' 

>>> open('utf8data', "т", encoding-'utf-8').read() 
'AABëC' 


>>> X = open('latindata', 'rb').read() 
>>> X.decode('latin-1') 

'AABëC' 

>>> X = open('utf8data', 'rb').read() 
>>> X.decode() 

'AABëC' 


000000 


# Decoded on input 


# Per encoding type 


# Manual decoding 
# Not necessary 


# UTF-8 is default 


ПООООООРУ Поп 3.0Q00000000000 an bd bn ga nma bn d bd 
DD E Python 3.000000000000000000000$4000000000000 
ОпісоаерООО0000000000000000000000000000000000000000 


ООООРУ Поп 3.00000 


>>> file = open('python.exe', 'r') 
»»» text - file.read() 


UnicodeDecodeError: 'charmap' codec can't decode byte 0x90 in position 2: ... 


>>> file = open('python.exe', 'rb') 
»»» data - file.read() 
»»» data[:20] 


b'MZ\x90\x00\x03\x00\x00\x00\x04\x00\x00\x00\xf#\xf#\x00\x00\xb8\x00\x00\x00' 


UU000000000000UPython 2.X 0000000000000 00000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
nuUUUUWindowsUUUU\n0UUUPython 2.600UUUUUU00Unicodeb 


UUUUUUUUUUUUUUUUUUUUUUUUUopenDUUUUUUUUUUUUUUUUUUUUUD 
000000000 


[Python З.ОПППВОМ 


UUUUUUUUUU0000000UUUUUUUU00000000UUUUUUUBOMDODUDUU 
UUU000000000000000000000000BOMDUOD00Python00000000000 
О000000000000000000000000000000000008вомр 


ОО00000000000000%паомѕ Мосерад рр 0000000000000 
00000----ОО0АЗ5СПОДОУТР-8ОООО00009ТР-1600000000000000 
врат ЕХАЦПППППМогераа Q00000"ANS!"QO00000000000ASs СИП 
UUU000UBOMDU000000PythonUUUUUUUUUUUUU000000000000000 
UbytesUUUUUUUUU000UPythonUUUUUUUUUUUUASCINOUTF-8UUUDU 
UUUUUTF-8UPython 3.000UUUUUUUUUUUUUUUUUUTF-80UD 


c:\misc> C:\Python30\python # File saved in Notepad 

>>> import sys 

>>> Sys.getdefaultencoding() 

‘ut f-8' 

>>> open('spam.txt', 'rb').read() # ASCII (UTF-8) text file 
b'spam\r\nSPAM\r\n' 

>>> open('spam.txt', 'r').read() # Text mode translates line-end 
"spam\nSPAM\n' 

>>> open('spam.txt', 'r', encoding-'utf-8').read() 


"spam\nSPAM\n' 


UUUUUNotepadUUUU UTF-8 0U0000003U0UUTF-8 во МОДОДОП 
UU00000UUUUUUU utf-8-sig" TC EP y the ninm 


»»» open('spam.txt', 'rb').read() # UTF-8 with 3-byte BOM 
b'\xef\xbb\xbfspam\r\nSPAM\r\n' 

>>> open('spam.txt', 'r').read() 

"i>>gspam\nSPAM\n' 

>>> open('spam.txt', 'r', encoding-'utf-8').read() 

'\ufeffspam\nSPAM\n' 

>>> open('spam.txt', 'r', encoding-'utf-8-sig').read() 

"spam\nSPAM\n' 


000000“ Unicode0U "0U0UNotepadUUUUUUU00UUUTF-160000 
0UU00000UUUUUBOMUOU 一 一 UPythonUUUUU utf 16 UUBOMDUUUUUU 


ПППППИППОТЕ-ТӨППППППВОМПППП utf-16-be"QQ000000000 
ВОМП 


>>> open('spam.txt', 'rb').read() 
b'\xfe\xf#\x00s\x00p\x00a\x00m\x00\r\x00\n\x00S\x00P\x00A\ x00M\x00\r\x00\n' 

>>> open('spam.txt', 'r').read() 

UnicodeEncodeError: 'charmap' codec can't encode character '\xfe' in position 1:... 
»»» open('spam.txt', 'r', encoding-'utf-16').read() 

'зрат\п5РАМ\п' 

>>> open('spam.txt', 'r', encoding-'utf-16-be').read() 

"NufeffspamNnSPAMNn' 


ОООД000000000РУСВОПОО00000Упісодае 0000000000000 
UUUUUUTF-8000BOM 一 一 "utf8"000000000BOMDUU и -8-519"ПП 
OOU 


>>> open('temp.txt', 'w', encoding='utf-8').write('spam\nSPAM\n' ) 
10 

>>> open('temp.txt', 'rb').read() # No BOM 
b'spam\r\nSPAM\r\n' 


>>> open('temp.txt', 'w', encoding='utf-8-sig').write('spam\nSPAM\n' ) 
10 

>>> open('temp.txt', 'rb').read() # Wrote BOM 
b'\xef\xbb\xbfspam\r\nSPAM\r\n' 


>>> open('temp.txt', 'r').read() 

'l>>¿spamNnSPAMAn' 

>>> open('temp.txt', 'r', encoding='utf-8').read() # Keeps BOM 
'\ufeffspam\nSPAM\n ' 

>>> open('temp.txt', "т", encoding-'utf-8-sig').read() # Skips BOM 
'spam\nSPAM\n ' 


00000" 98-8" TOC D BOMBEUODBOMTTDULG" utf-8"0"utf-8-sig"0 
0— —000000000000089М00000000000000000000000000 
006 


>>> open('temp.txt', ‘w').write('spam\nSPAM\n' ) 
10 


>>> open('temp.txt', 'rb').read() # Data without BOM 
b'spam\r\nSPAM\r\n' 

>>> open('temp.txt', 'r').read() # Any utf-8 works 
“spam\nSPAM\n' 

>>> open('temp.txt', 'r', encoding-'utf-8').read() 

‘spam\nSPAM\n' 

>>> open('temp.txt', 'r', encoding-'utf-8-sig').read() 

‘spam\nSPAM\n' 


UUU00000U wtf-16" 0UBOMUO0000000000000000000UUUUUUDU 
UUBOMDU0U0U000000UUUUUUUUUBOMUUUUUBOMUOU00UUUUUUUUTF- 


LoeUUUU0000000UUUUUUUUUUU0000000UUBOMUO00000000UUUUUU 
UUBOMD 


»»» sys.byteorder 

‘little’ 

>>> open('temp.txt', 'w', encoding='utf-16').write('spam\nSPAM\n') 

10 

>>> open('temp.txt', 'rb').read() 
b'\xf#\xfes\x00p\x00a\x00m\x00\r\x00\n\x00S\x00P\x00A\x00M\x00\r\x00\n\x00' 
>>> open('temp.txt', 'r', encoding='utf-16').read() 

"spam\nSPAM\n' 


>>> open('temp.txt', "и", encoding='utf-16-be').write('\ufeffspam\nSPAM\n' ) 
11 

>>> open('spam.txt', 'rb').read() 
b'\xfe\xff\x00s\x00p\x00a\x00m\x00\r\x00\n\x00S\x00P\x00A\x00M\x00\r\x00\n' 
>>> open('temp.txt', 'r', encoding-'utf-16').read() 

' ѕрат\пЅРАМ\п' 

»»» open('temp.txt', 'r', encoding-'utf-16-be').read() 

"Nufeffspam Wn SPAM Wn ' 


OOOOUTF-1 6000000008 Mp pn br utf- 16" 1] Darii 
D BOMDDBBDULBUD 


>>> open('temp.txt', "м", encoding-'utf-16-le').write('SPAM') 

4 

»»» open('temp.txt', 'rb').read() # OK if BOM not present or expected 
b'S\x00P\x00A\x00M\x00' 

>>> open('temp.txt', 'r', encoding='utf-16-le').read() 

' SPAM' 

>>> open('temp.txt', 'r', encoding-'utf-16').read() 

UnicodeError: UTF-16 stream does not start with BOM 


UU0000000000000Python0UUUUU00000BOMDU00000 


Python 2.6[][]Unicode[][] 


ПОСООО00Руһоп 3.00000000000000000Python 2.600 
УпісодедррОбО0000000000000000Оимпісоаер)дякг 00 
codecs.open[|[| I] JPython 2.60Д0000000 


C:\misc> c:\python26\python 


>>> 
>>> 


S = u'A\xc4B\xe8C' 
print S 


AABeC 


>>> 
5 
>>> 


len(S) 


S.encode( 'latin-1') 


"A\xc4B\xe8C' 


>>> 


S.encode('utf-8') 


"A\xc3\x84B\xc3\xa8C' 


>>> 
>>> 
>>> 


>>> 


import codecs 
codecs.open('latindata', 'w', encoding-'latin-1').write(S) 
codecs.open('utfdata', 'w', encoding-'utf-8').write(S) 


open('latindata', 'rb').read() 


"A\xc4B\xe8C' 


>>> 


open('utfdata', 'rb').read() 


"A\xc3\x84B\xc3\xa8C' 


>>> 


codecs.open('latindata', 'r', encoding-'latin-1').read() 


u'A\xc4B\xe8C' 


>>> 


codecs.open('utfdata', 'r', encoding-'utf-8').read() 


u'A\xc4B\xe8C' 


Python 3.О00000000000 


PythonUUUUU0U0000UUUUU00000UUUUstwbytesUUUUUUUUUUD 
0000000000000000000000000000000000000000000000000 
UUU00000040UUUUUUre0000000structDUUUUUUUpickieUUUUUUUUDU 
ПППХМШШЦПхт\ЇПП 


reUUUUUU 


PythonUr еб ОДО0ОДО000000000000000000000000000000 
0000ге00000000000000000000000000000000000000000000 
ППППППРУ Поп 3.00000UUUUUUUU 一 一 strUbytesUbytearrayUUUU 
ОДООД000000000000000 


ПППППРу Поп 3.0Q0000000000000 00000000000." 000000 
( OOOO) OO0000000 aad co)! B pn m nO m aa ia d COT 
UUUUUUUUUUUUUUUUUUgroupUgroupsUUU 


C:\misc> c:\python30\python 
>>> import re 


>>> 5 = ‘Bugger all down here on earth!' # Line of text 

»»» B - b'Bugger all down here on earth!' # Usually from a file 
»»» re.match('(.*) down (.*) on (.*)', S).groups() # Match line to pattern 
('Bugger all', 'here', ‘earth!') # Matched substrings 
>>> re.match(b'(.*) down (.*) on (.*)', B).groups() # bytes substrings 


(b'Bugger all’, b'here', b'earth!') 


Python 2.600000000000Uunicode00000AsCINUUUUUstrUU8 
000000000 


C:\misc> c:\python26\python 

>>> import re 

>>> S = ‘Bugger all down here on earth!' # Simple text and binary 
>>> U = u'Bugger all down here on earth!' # Unicode text 


»»» re.match('(.*) down (.*) on (.*)', S).groups() 
('Bugger all', 'here', 'earth!') 


»»» re.match('(.*) down (.*) on (.*)', U).groups() 
(u'Bugger all', u'here', u'earth!') 
UObytes(str nnam aam dn a a dd d d 
АРАДООООООООРу ћоп 3.00000000UstribytesQU0000000000000 
UUUUUUUUUUUUUUUUUUUUD 


C:\misc> c:\python30\python 

>>> import re 

>>> 5 = ‘Bugger all down here on earth!' 
>>> B = b'Bugger all down here on earth!' 


>>> re.match('(.*) down (.*) on (.*)', B).groups() 
TypeError: can't use a string pattern on a bytes-like object 


>>> re.match(b'(.*) down (.*) on (.*)', S).groups() 
TypeError: can't use a bytes pattern on a string-like object 


»»» re.match(b'(.*) down (.*) on (.*)', bytearray(B)).groups() 
(bytearray(b'Bugger all'), bytearray(b'here'), bytearray(b'earth!')) 


»»» re.match('(.*) down (.*) on (.*)', bytearray(B)).groups() 
TypeError: can't use a string pattern on a bytes-like object 


StructQQ00000 


PythonUstructUUUUUUUUUUUUUUUUUUUUUUUUUPython 3.000 
UUPython 2.XxDUUUUUUU0000000000UbytesUbytearrayUUUUUUUU 
strUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


UUUUPythonUUUUUUUUUUUUUUUUU00003UUUUUUUUUUUUUUUD 
UUUU040U000UUUU40UU0000UUUUUUUUUUUD0 


C:\misc> c:\python30\python 

>>> from struct import pack 

>>> pack('»i4sh', 7, 'spam', 8) # bytes in 3.0 (8-bit string) 
b'\x00\x00\x00\x07spam\x00\x08' 


C:\misc> c:\python26\python 

>>> from struct import pack 

>>> pack('»i4sh', 7, ‘spam’, 8) # str in 2.6 (8-bit string) 
"\x00\x00\x00\x07spam\x00\x08' 


UUbytesUUUUUUUUPython 3.0ПРу{Поп 2.6QQstrQ000000000 
0000000000——0000000000000000000000000000000000000 
руєеѕПОООООО000000000000000000000000000000000000000 
0000000000000 


C:\misc> c:\python30\python 

>>> import struct 

>>> B = struct.pack('>i4sh', 7, 'spam', 8) 
»»» B 

b'\x00\x00\x00\x07spam\x00\x08' 


>>> vals = struct.unpack('»i4sh', B) 
>>> vals 
(7, b'spam', 8) 


>>> vals = struct.unpack('»i4sh', B.decode()) 
TypeError: 'str' does not have the buffer interface 


UUbytesUU0000000000000000UPython 3.0UPython 2.Х0000 
О000000000000000000000уёеѕ0000000000 


C:\misc> c:\python30\python 
# Write values to a packed binary file 
>>> F = open('data.bin', 'wb') # Open binary output file 


>>> import struct 
>>> data = struct.pack('>i4sh', 7, 'spam', 8) # Create packed binary data 


>>> data # bytes in 3.0, not str 
b'\x00\x00\x00\x07spam\x00\x08 ' 

>>> F.write(data) # Write to the file 

10 


>>> F.close() 


# Read values from a packed binary file 


>>> F = open('data.bin', 'rb') # Open binary input file 

>>> data = F.read() # Read bytes 

>>> data 

b'\x00\x00\x00\x07spam\x00\x08' 

>>> values = struct.unpack('>i4sh', data) # Extract packed binary data 
>>> values # Back to Python objects 


(7, b'spam', 8) 


UU000000000000Python000000000000000000000000UDU 
一 一 UUUUUUUUUUUUUUUbytesUUUUUUUUU0000000000000000000 
UUUUUUUUUUUUUUUUUUUUUU 


»»» values # Result of struct.unpack 
(7, b'spam', 8) 


# Accesssing bits of parsed integers 


»»» bin(values[0]) # Can get to bits in ints 
"00111" 

>>> values[0] & 0х01 # Test first (lowest) bit in int 
1 

»»» values[0] | 0b1010 # Bitwise or: turn bits on 

15 

»»» bin(values[0] | 0b1010) # 15 decimal is 1111 binary 
'0b1111' 

>>> bin(values[0] ^ 0b1010) # Bitwise xor: off if both true 
'0b1101' 

»»» bool(values[0] & 0b100) # Test if bit 3 is on 

True 

»»» bool(values[0] & 0b1000) # Test if bit 4 is set 

False 


DDOrnbytesp np adn p aan da bn dg n pb y tes in Dati] 


# Accessing bytes of parsed strings and bits within them 


»»» values[1] 

b'spam' 

>>> values[1][0] # bytes string: sequence of ints 
115 

>>> values[1][1:] # Prints as ASCII characters 
b'pam' 

»»» bin(values[1][0]) # Can get to bits of bytes in strings 
'0b1110011' 

>>> bin(values[1][0] | 0b1100) # Turn bits on 

'0b1111111' 

»»» values[1][0] | 0b1100 

127 


О00000Руєпопо00000000000Руєһпопо00000000000000000 
О0000Руёћопроо00000000000000000000000000000000С0000 
ОДОД0О00000000000РУСРОПОДОДОООП 


pickleQQ00000 


UU000090U0U30000000Upickle000002700000000shelveUUUU 
0UU0000pickleUUUU00000UUUUpIckle00UPython 3.0Q0000000 
руєеѕП0П0000000000*00” 000000000000000000009чтрѕ000 
О00000ріскіео00000000000 


C:\misc> C:\Python30\python 
>>> import pickle # dumps() returns pickle string 


>>> pickle.dumps([1, 2, 3]) # Python 3.0 default protocol=3=binary 
b'\x80\x03 ]q\x00(K\x01K\x02K\x03e. ' 


>>> pickle.dumps([1, 2, 3], protocol=0) # ASCH protocol 0, but still bytes! 
b' (1po\nL1L\naL2L\naL3L\na. ' 


UU0000000Upickie000000000000UPython 3.00000000000000 
О000050000000000006уёеѕ——аитр0000000ріскіе0000000 
00000000: 


>>> pickle.dump([1, 2, 3], open('temp', 'w')) # Text files fail on bytes! 
TypeError: can't write bytes to text stream # Despite protocol value 


>>> pickle.dump([1, 2, 3], open('temp', 'w'), protocol=0) 
TypeError: can't write bytes to text stream 


>>> pickle.dump([1, 2, 3], open('temp', 'wb')) # Always use binary in 3.0 


»»» open('temp', 'r').read() 
UnicodeEncodeError: 'charmap' codec can't encode character 'Nu20ac' in... 


UUpickleUUUUUUUUUnicodeUUUUUUU0U00000 一 一 UPython 3.0 
О00000000000000000000ріскіеП00 


»»» pickle.dump([1, 2, 3], open('temp', 'wb')) 
»»» pickle.load(open('temp', 'rb')) 

[1, 2, 3] 

»»» open('temp', 'rb').read() 

b'\x80\x03 ]q\x00(K\x01K\x02K\x03e. ' 


[Python 2.6Q00000000000000000 ipicklel 000000 
0UU0000UPython 2.60000000000000000000000000 


C:\misc> c:\python26\python 

>>> import pickle 

>>> pickle.dumps([1, 2, 3]) # Python 2.6 defaultZ0-ASCII 
' (1ро\п11\па!2\паТЗ\па. ' 


>>> pickle.dumps([1, 2, 3], protocol-1) 
"']q\x00(K\x01K\x02K\x03e.' 


>>> pickle.dump([1, 2, 3], open('temp', 'w')) # Text mode works in 2.6 
»»» pickle.load(open('temp')) 

[1, 2, 3] 

»»» open('temp').read() 

' (1ро\п11\па!2\паТЗ\па. ' 


0UU000000000000000000000000000UUUUUpickieUUUUUUUUDU 
UU00000UUUUPython 3.00Python 2.600000 


»»» import pickle 

>>> pickle.dump([1, 2, 3], open('temp', 'wb')) # Version neutral 
»»» pickle.load(open('temp', 'rb')) # And required in 3.0 
[1, 2, 3] 


0UU0000UUUUUUPython0bUpickieUunpikie0U000UUUUpIickle0 
0UU000000UUUUU00U0000UUUUUUPython 3rrnpeicektennpinnmnnm 
UUU000UUPythonUUUUUUUUUUUpIickleUUUUUUD 


XMLUUUD 


XMLUUUOU00000000000UUUUUUUUUUUUUUUWebD0U0000U0UDU 
UUUUUUUUUUUUUUreUUUU0UXMLUUUUUUUUUUxMLOUUUUUUUUUUUU 
0000000000000 


ООХМЕДОДОДОДООДОРУЄРОПООООООДООХМ'ЕООДОД0ОО0000 
5АХПРОМППОППОПОПОПОО0Е етеп тее п ——ППОПОРУопПП 
UUU00U00XMLUUUAPIUUUUUUUUUUUUUUUUUUUUXMLUUUUUXPathD 
ХачегуП Хх ЕТИППО 


XMLUUUUUUnicode0UUUUUUU00UUU00UU00UPythonUXMLOUDUU 
UUUUUUnicodeUUUDUUUPython 3.ООО0ОДОДО0ОРУєпоп 2.Х0 
ипісодедрДОДОРуєпоп З.0000500000——000000000Руһоп 
з.о051000Опісоае000000А5СІІ200000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUXMLOUDO 
ППтуроокв.хті: 


«books» 
«date»2009«/date» 
«title»Learning Python«/title» 
<title>Programming Python</title> 
<title>Python Pocket Reference</title> 
«publisher»O'Reilly Media</publisher> 
</books> 


[00000000000000000000000006е0]0000000000 


Learning Python 
Programming Python 
Python Pocket Reference 


D00040000000000000000XPathgggddd000000000000000000 
00000000000000000000000000000000000000000000000000 
г едрДОбО000000000плаєс а ПД000000000000О5еагтсроДО00000 
UUU0000UUfindaliDUU00000000UUUUUUUUUUUUUUUUUUUUUUUUUDUDUD 
UUUUUUUUUUUUUUUUUUUDUDU 


# File patternparse.py 


import re 

text = open('mybooks.xml').read() 

found = re.findall('«title»(.*)«/title»', text) 
for title in found: print(title) 


UUUUUUUUU00000UUUUUUPOMUOUUUUUUUUXMLUUUDOMUXML 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
Python[] 


# File domparse.py 


from xml.dom.minidom import parse, Node 
xmltree - parse('mybooks.xml') 
for node1 in xmltree.getElementsByTagName('title'): 
for node2 in nodei.childNodes: 
if node2.nodeType -- Node.TEXT NODE: 
print(node2.data) 


ОООД000ОРУСпопПОДОБОО5АХООХ МЕДДО5АХОДОДОООДОООДОО 
ОДОООО0000000000000000000000000000 


# File saxparse.py 


import xml.sax.handler 
class BookHandler(xml.sax.handler.ContentHandler): 
def init (self): 


self.inTitle - False 
def startElement(self, name, attributes): 
if name == ‘title’: 
self.inTitle = True 
def characters(self, data): 
if self.inTitle: 
print(data) 
def endElement(self, name): 
if name == ‘title’: 
self.inTitle = False 


import xml.sax 

parser = xml.sax.make parser() 
handler = BookHandler() 
parser.setContentHandler(handler) 
parser.parse('mybooks.xml') 


UU00000000UetreeUUUElementiree00000000000XML DOM 
UU00000UUUUU0U0000UUUUUUUPythonUUUUUUUXMLUUOUOUUUXML 
UUUUUUUUUUAFIDUOUUUUUUDD 


# File etreeparse.py 


from xml.etree.ElementTree import parse 

tree = parse('mybooks.xml') 

for E in tree.findall('title'): 
print(E.text) 


[]JPython 2.6[JPython З.ОП0000000004000000000000 


C:\misc> c:\python26\python domparse.py 
Learning Python 

Programming Python 

Python Pocket Reference 


C:\misc> c:\python30\python domparse.py 
Learning Python 

Programming Python 

Python Pocket Reference 


QOD000000Python 2.60UUUUUUUUUUUunicodeUUUUUUUD 
Python 3.0000UstrUUUUUUUUUUUUUnicodeUUUUUUAsSCNDOOUUU 


C:\misc> c:\python30\python 
>>> from xml.dom.minidom import parse, Node 
>>> xmltree = parse('mybooks.xml') 
>>> for node in xmltree.getElementsByTagName( 'title'): 
for node2 in node.childNodes: 
if node2.nodeType == Node.TEXT NODE: 
node2.data 


"Learning Python' 
"Programming Python' 
‘Python Pocket Reference' 


C:\misc> c:\python26\python 
>>> ...5ате code... 


u'Learning Python' 
u'Programming Python' 
u'Python Pocket Reference' 


ООО0Х МЕРДОДОДОООДОДОРуєпог 3.9000000000000000000 
UU00000UUUUPython 2.6] Python 3.ОПОООДОБО0000000000000 
DOD00000000Python 2.6Пи пісодедрДОДОДОДООРУЄПоп 3.000520 


UUUUUUUUUUUXMLUUUUUUUUUUUUUUUUUUUUXMLUUUUUUUUUU 
О0000000Ргодгаттіпо PythonUUUUUUU0UUUUUUUreUstructb 
pickleDXMLOOOOO00000Web0000000000000000000000Python 
0000000 


0000 


UUUUUPython 3.00Python 2.60000000Упісоде ррор00000 
ОДООДО0000000000000000000А45СПОДОООДОООДОО00000000000 
ОООДОООО0000000ОРУСПпОПООООООООО0000Упісодеррр00 
Python З.О0000000000Руһоп 2.600000000000000000000 
Python 3.0Q000bytesQU0000Python 2.600000000000 


О05000000Руєһопз.о0000000000000000пісодебо0000000 
ОО000000000000000000000Руєпопоо0050000000000000000000 
HOPython 3.000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


0000 


1.Python 3.О000000000000000000 

2.Python 2.6000000000000000000 

3.Python 2.6ПРукпоп З.О00000000000000 

4.Python З.О000000000000000 

5.[]Python З.ОППППШПАӨСИ Опісодердроо00000 
6.Python 3.ОПДОДОДООО0О0000000000000000 
7.ПО00000пісодероо00000000000000000000000000 
8 ОДО0000000000000Упісодерр000 
9.П000А5СІО0000000пісодеђ0 


10.Python З.О00000000000000000000 


0000 


1.Python 3.003ДО0000056000УпісодерододбАзсіОбругбез5 
ОДОО00000000000000бусеаггауПбутез ПДОрО000005ГО00000 
ПООДОООДДОДОДО0000000000000000000000 


2.Python 2.600000000000051008000000000000чпісоде 
D0000000000strQ00000000000000unicode0QO00080000000000 
[Python 2.60000000000000Руһоп 3.00bytearray 00000000 
000000000000000Python 3.0000000000000/000000 


3.[]JPython 2.6[]Python 3.000000000000000000Python 2.6 
UstrUUUPython 3.0[j[]stri]bytes[q(][]Python 3.0005 ООРУћОП 


2.6[][]strrjunicode[]Python 3.0Пру{еаггауППППППОПО 


4.Python З.О0П00000000000000000000000000000000000 
UUUU00000000000000000strUUUUU0U000000UbytearrayUUUUUUU 
О0000000056уёеѕ000000000000000000 


5.ПАЗСИ ОпісоаеПО00000000\хММ0пісодеПр 
Г\УММММЛОММАМАМММО00000000000000000000А5С100—— 
OOOO Latin- 100000000000 


6.[]JPython 3.ОДОДОД00000000000Упісодерр00000 
AsclIU00000000000000000U0UUUUUUUUUUUUUUUUbytesUUUUU 
О05000000000000000000000000500000000000000006уёеѕП0 
руќеаггау00О0000000000000000006уќеаггаурооо000000000 
О00000\"О000000000000000000000000000000000000 


Z.0000000000000000000U0UUUUUUUUUUUUUUPython 3.0000 
ППорепППРУПоп 2.600содесѕ.ореп()0000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


8.U00000000000Unicode0000000000000000Python 3.000 
орепППРу{Поп 2.600содесѕ.ореп()000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUU 


9.А5СПДДДО0009пісодед О0007000000000Упісодерро00 
О00000000А5СІО0000000аёйп-1000аёйп-1000008000000000 
ОДООД000000000000977Р2-800097Р-8000000000000000-00000 
ОДА5СПОДОООДОООООДОООО00000000 


10.Python 3.ОДООООО00000000000000000000000000000 
АЅСИОП0000000000000000000500000Ру&һоп 2.6ПРу{Поп 


3.000000000000000000reDstruct0pickleDxmIl0000000000000 
Python 3.0[]Python 2.60000000000000000000000000000000 
[]Python 3.0[]str(]bytes[]| Python 2.6051000000000000000 
UnicodelUUUUUUUUPython 2.60000иптсодеПсодес5.ореп (LIE 
[]Python 3.0Д5ігГДорепПОДОДОДООО0000000000000бусев 00000 
UU00UPython 2.60О00000000000000000000 


0370 0000 


0000000000000000000000000000000000000000000000 
000000000000000000000000000000000000000000000000 
00000-——000000000000000000000000000000000000000000 
ОО000000000АРІП0000000 


UUUUUUD 


D000000000Python00000 一 一 D000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUnameUUUUUUUUUUUUUUUUUUUUUUUUUD 
00000 


person.name # Fetch attribute value 
person.name - value # Change attribute value 


00000000000000000000000000000000000000000000000 
UUU000UUPythonUUUUUUUUUD 


О00000000000000000000000000000000патероо0000000 
0----О0О0000000000000000000000000000000000000000000 
ОматаПегап5 огиП ДООООДДД00000000 


class Person: 
def getName(self): 
if not valid(): 


raise TypeError('cannot fetch пате") 
else: 
return self.name.transform() 
def setName(self, value): 
if not valid(value): 
raise TypeError('cannot change name") 
else: 
self.name - transform(value) 


person - Person() 
person.getName() 
person.setName( 'value') 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ОО00000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О00Руєһопо00000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
ОДООД000000000000000 


- getattr | setattr ПОООООПОДОДОДООД0000000000000 
000 


- getattribute ПОО0000000000Рућоп 2.60000ПРУбпоп 
3. О 0000000000000000 


‘ргорегёуПо00000000000009еѕеє 1000000000 
[]Property[][] 


UUUUUUUUUUUUUUUUUUUUgetUsetUUUUUUUUUUDO 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


00000000000400000000000000000000000000000000000 
ОДООООД000000000000000000000000000000000000000000000 
ООООО0ОО00000000000000000000000000000000000004000000 
ОДООООО000000000000000000000000000 


ОДО000000004000000000000000000000000000000000000 
ОДОО000000000000Саганоїдег ороооооооооооооооооооооо 


0000000000000000000000000000000000000000000000000 
00000 


ПП 


UUUUUUUUUUUUUUUUgetUsetUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUpropertyUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUU00000000000000000000000000selfOUUUU000000000000 
UUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


0000 
0000000000000000000000000000 


attribute = property(fget, fset, fdel, doc) 


ОДООД0000000000000000000000000000000Моперо00000 
О00000000000000000000000000000000000ғе0000000000 
О000#ѕеєПО00000000000ғае0000000000009ос000000000 


ОДОДОО0000000000000000баекорорордоророріаеєд орооб00000 
ППППМолеПП дее роро0000000бееєоаеїр00000000Мопедд 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUU 


00000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUnameDUUUUUUU 
ОДО0000000, патеррро00000000 


class Person: # Use (object) in 2.6 
def init (self, name): 
self. name - name 
def getName(self): 
print('fetch...') 
return self. name 
def setName(self, value): 
print('change...') 
self. name - value 
def delName(self): 
print('remove...') 
del self. name 
name - property(getName, setName, delName, "name property docs") 


bob = Person('Bob Smith') # bob has a managed attribute 
print(bob.name) # Runs getName 

bob .name = ‘Robert Smith' # Runs setName 
print(bob.name) 

del bob.name # Runs delName 


print('-'*20) 


sue = Person('Sue Јопеѕ') # sue inherits property too 
print(sue.name) 
print(Person.name. doc ) # Or help(Person.name) 


Python 2.6[]Python 3.0QQ0000000000000000Python 2.6000 
О0000000000000000—000Руһоп 2.6000000000000000000 
UUUUPython з.О000000000000000000000000000 


0000000000000 ——0000000000000000000000000000 
000000000000000000000000000000000000000000000000000 
00000000 


fetch... 

Bob Smith 
change... 
fetch... 
Robert Smith 
remove... 


fetch... 
Sue Jones 


name property docs 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


class Super: 
...the original Person class code... 
name = property(getName, setName, delName, ‘name property docs') 


class Person(Super): 
pass # Properties are inherited 


bob = Person('Bob Smith') 
...rest unchanged... 


DDD0000PersonDD0SuperDDDnameDDDDDbob0D0DPerson0000 
DOOD0000000000000000000000dDDDDselfjJgD00000D000D00000 


ОДОООО000000000000000 


00000 


00000000000000000000000000000-- -ОО0000000000000 
ООДО000000000000000 
class PropSquare: 


def init (self, start): 
self.value - start 


def getX(self): # On attr fetch 
return self.value ** 2 
def setX(self, value): # On attr assign 
self.value = value 
X = property(getX, setX) # No delete or docs 
P = PropSquare(3) # 2 instances of class with property 
Q = PropSquare(32) # Each has different state information 
print(P.X) #3 ** 2 
Р.Х = 4 
print(P.X) #4 ** 2 
print(Q.X) 4 32%%2 


ООО00000Х00000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000 


1024 


00000000000000000——00000000000000$е 0000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUUUUUUUU 


О0000000000000000000000000310000000000000000000 
00000000000 


@decorator 
def func(args): ... 


Руєпопр00000000000000000000000009есогаёќог 00000 


def func(args): ... 
func = decorator(func) 


UUUUUUUUUUUUUUpropertyUUUUUUUUUUUUUUUUUUUUUUUUUUU 
000000000 


class Person: 
@property 
def name(self): ... # Rebinds: name = property(name) 


UUUUUUUUUUUUUUUUpropertyUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000000000 


class Person: 
def name(self): ... 
name - property(name) 


ПОРуЁћоп 2.6ПргорегуППППаейе зе бег ае!есбегт 000000 
UUUUUUUUOUUUUUUUUUUUOOUUUUUUUUUUOUUUUUUUUUUUOOUUUUUUOUD 
UUUUUUUU0UgetterUOUUUUUUUUUUUOUUUUUU 


class Person: 
def init (self, name): 
self. name - name 


@property 

def name(self): # name = property(name) 
“name property docs" 
ртіп Tetcl.. 9 


return self. name 


Qname.setter 

def name(self, value): # name = name.setter(name) 
print('change...') 
self. name = value 


@name.deleter 

def name(self): # name = name.deleter(name) 
print('remove...') 
del self. name 


bob = Person('Bob Smith') # bob has a managed attribute 
print(bob.name) # Runs name getter (name 1) 
bob.name = 'Robert Smith' # Runs name setter (name 2) 
print(bob.name) 

del bob.name # Runs name deleter (name 3) 


print('-'*20) 

sue = Person('Sue Jones") # sue inherits property too 
print(sue.name) 

print(Person.name. doc ) # Or help(Person.name) 


UUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUU 


fetch... 

Bob Smith 
change... 

fetch... 

Robert Smith 
remove... 

fetch... 

Sue Jones 

name property docs 


Пргорегіуроооо0000000000000000000000003000000000 
00000000000000000000000000000000000000000000000 


OOL 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUU 一 一 UUUUUUpropertyUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000000000 


UUUUUUUUUUUUUUUUUUUUUUUgetUsetUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О000000000000000000005еіО0000000000000000000000000 
0000000000000000000000000000000000000000000000000 
0000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00000000000 


0000 


ОДООО0000000000000000000000000000000000000000000 
一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
class Descriptor: 
"docstring goes here" 
def get (self, instance, owner): ... # Return attr value 


def set (self, instance, value): ... # Return nothing (None) 
def delete (self, instance): ... # Return nothing (None) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUU_set_OUUUUUUUUUUUUUUUUUUUUUUUU 
UUUU 一 一 ULUUUUUUUUUUUUUUUU_set_UUUUUUUUUUUUD 


0000000 


[000000000000000000000000000000000300000000000000 
о000ѕе ОО0000000000000000іпѕапсе0 


_get_UUUUUUUUUUUUownerUUUUUUUUUUUUUUUUUUU 
Instance0UU000000000000000Uinstance.attrUUUUUUUUUUUUUUDU 
UUU0UNonebUuuclass.attrU0000000000000000000000UUUUUUUDU 
ПППППППП5е!ЇП 


00000000000000Х. ater T I Python Descriptor] 
. get [][]Subject.attrD) mtn ab adPythen 2.6000000 
О0000000000000000Руёһоп 3.0000000000000000 
»»» class Descriptor(object): 
def get (self, instance, owner): 
print(self, instance, owner, sep='\n') 


»»» class Subject: 
attr - Descriptor() # Descriptor instance is class attr 
>>> X = Subject() 
»»» X.attr 
« main .Descriptor object at 0x0281E690» 
« main .Subject object at 0x028289B0» 
«class ' main .Subject'» 
»»» Subject.attr 
« main .Descriptor object at 0x0281E690» 


None 
«class ' main .Subject'» 


ООДО0000000000000 get DEIDUBIDBIIIEIX ater 0000000000 
О0000000005иб)есі. ав 00000 __ get ПП 


X.attr -> Descriptor. get (Subject.attr, X, Subject) 


DUBBDBIBBBIEEINen eT 0000000000000 


00000 


UUUUUUUUUUUUUUUUUUUUUUU_set_UUUUUUUUUUUUUUUUUUU 
О0000000000000000000%.а0000000000Х0000ароооо0000006 
000000 


>>> class D: 
def get (*args): print('get') 


»»» class C: 
a - D() 


»»» X = C() 

»»» X.a # Runs inherited descriptor _ get | 
get 

»»» C.a 

get 

»»» X.a - 99 # Stored on X, hiding C.a 
»»» X.a 

99 

»»» list(X. dict .keys()) 

['a'] 

>> Y = С() 

»»» Y.a # Y still inherits descriptor 
get 

>>> C.a 

get 


UUUPythonUUUUUUUUUUUUUUUUU0U00000000000000000000 
000000000000000000000000000000000000000000-——1000000 
D00000000000Python0000000000000000000000000000000 


»»» class D: 
def get (*args): print('get') 
def set (*args): raise AttributeError('cannot set') 


»»» class C: 


a - D() 
>>> X = СО 
>>> X.a # Routed to C.a.__get__ 
get 
>>> Х.а = 99 # Routed to C.a.__set__ 


AttributeError: cannot set 


0000000000000 delete _ ПППППП аеї 0000000000000 
000000000000000000000000000000000000000000000000 
00000000 delete _ OOON000000000__delattr_ OOO00000000 
0000000290000000000000000 


00000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU000000000000name0000000000000000Uinstance000U0D000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
ПППРу Поп 2.6000000UUUUUUUUUUUUUobjectD 


class Name: # Use (object) in 2.6 

"name descriptor docs" 

def get (self, instance, owner): 
print('fetch...') 
return instance. name 

def _set_(self, instance, value): 
print('change...') 
instance. name = value 

def delete (self, instance): 
print('remove...') 
del instance. name 


class Person: # Use (object) in 2.6 
def init (self, name): 
self. name - name 


name - Name() # Assign descriptor to attr 
bob = Person('Bob Smith ) # bob has a managed attribute 
print (боб. пате) # Runs Мате. get. 
bob.name = ‘Robert Smith' # Runs Name. set. 
print(bob.name) 
del bob.name # Runs Мате. delete. | 


print('-'*20) 

sue = Person('Sue Jones') # sue inherits descriptor too 
print(sue.name) 

print(Name. doc ) # Or help(Name) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUU 
selfQUU00000000000000__9et__OOO0000000003000 00000000 


ге Матеј 
'instance[]Person[]L]L] 


„омпегРегзоп 1 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00 


fetch... 

Bob Smith 
change... 
fetch... 
Robert Smith 
remove... 


Sue Jones 
name descriptor docs 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUFersonUUUUUUUUUUUUUUUUUUDD 


class Super: 
def init (self, name): 
self. name - name 
name - Name() 


class Person(Super): # Descriptors are inherited 
pass 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДОООО0000000000000000000 


class Person: 
def init (self, name): 
self. name - name 


class Name: # Using a nested class 
"name descriptor docs" 
def ре (self, instance, owner): 
print('fetch...') 
return instance. name 
def set (self, instance, value): 
ртіп%("сһапре...") 
instance. name - value 
def delete (self, instance): 
print('remove...') 
del instance. name 
name = Name() 


UUUUUUUUUUUName0UUFersonUUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUUUUUUUUUUUUU 
00000000000000000000000000000000 


print(Person.Name. doc ) # Differs: not Name. doc. outside class 


00000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 UUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


class DescSquare: 
def init (self, start): # Each desc has own state 
self.value - start 


def get (self, instance, owner): # On attr fetch 
return self.value ** 2 

def set (self, instance, value): # On attr assign 
self.value = value # No delete or docs 


class Clienti: 
X = DescSquare(3) # Assign descriptor instance to class attr 


class Client2: 
X = DescSquare(32) # Another instance in another client class 


# Could also code 2 instances in same class 
c1 = Client1() 
c2 = Client2() 


print(c1.X) #3 ** 2 
c1.X = 4 

print(c1.X) # 4 ** 2 
print(c2.X) # 32 ** 2 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00 


1024 


00000000008 


0000000000000000000000000000000000000000000000 
一 一 UUUUUUnameUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


UUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 


class DescState: # Use descriptor state 

def init (self, value): 
self.value - value 

def get (self, instance, owner): # On attr fetch 
print('DescState get') 
return self.value * 10 

def set (self, instance, value): # On attr assign 
print('DescState set') 
self.value = value 


# Client class 


class CalcAttrs: 


X = DescState(2) # Descriptor class attr 
Y = 3 # Class attr 
def init (self): 

self.Z = 4 # Instance attr 


obj = CalcAttrs() 


print(obj.X, obj.Y, obj.Z) # X is computed, others are not 
obj.X = 5 # X assignment is intercepted 
obj.Y = 6 

obj.Z = 7 


print(obj.X, obj.Y, obj.Z) 


UU000Vvalue000000000000000000UU00UUUUUUUUUUUUUUUD 
ООД000000000000000----ОХООО0ООООДОО00000У000000000У 
ОДД00000000000000000000000Х0000000000 


DescState get 
20 3 4 
DescState set 
DescState get 
50 6 7 


00000000000000000000000000000000000000000000000 
О000000000_ҮОО000000000000000000000000 


class InstState: # Using instance state 
def get (self, instance, owner): 
print('InstState get') # Assume set by client class 


return instance. Y * 100 

def set (self, instance, value): 
print('InstState set') 
instance. Y - value 


# Client class 


class CalcAttrs: 


X = DescState(2) # Descriptor class attr 
Y = InstState() # Descriptor class attr 
def init (self): 

self. Y = 3 # Instance attr 

self.Z = 4 # Instance attr 


obj = CalcAttrs() 


print(obj.X, obj.Y, obj.Z) # X and Y are computed, Z is not 
obj.X = 5 # X and Y assignments intercepted 
obj.Y = 6 

obj.Z = 7 


print(obj.X, obj.Y, obj.Z) 


ПО00ХОУПОО0000000000000000Х00000000000000000000 
ООДОО00000000000000000000000----000000 УООООДООО00000 
ОДООООД000000000000000000000000000000000000000000000 
0000 


DescState get 
InstState get 
20 300 4 

DescState set 
InstState set 
DescState get 
InstState get 
50 600 7 


000000000000000000000000000000000000-——00000000 
000000000000000000000000000000000000000000 


ОО0000000000 


О00000000000000000000- - -ргорегеу ППТ 
ОДООООО0000000000000000000000000000000000000Оргорепіу 
00000 


class Property: 
def init (self, fget-None, fset-None, fdel-None, doc-None): 


self.fget - fget 

self.fset - fset 

self.fdel - fdel # Save unbound methods 
self. doc = doc # or other callables 


def get (self, instance, instancetype=None): 
if instance is None: 
return self 
if self.fget is None: 
raise AttributeError("can't get attribute") 


return self.fget(instance) # Pass instance to self 
# in property accessors 


def set (self, instance, value): 
if self.fset is None: 
raise AttributeError("can't set attribute") 
self.fset(instance, value) 


def delete (self, instance): 
if self.fdel is None: 
raise AttributeError("can't delete attribute") 
self.fdel(instance) 


class Person: 

def getName(self): ... 

def setName(self, value): ... 

name - Property(getName, setName) # Use like property() 


ООРгорегеу дПОДООД000000000000000000000000000000000 
ООДОО00000000000000РегьопОООРгорегуу00 get П00000 
Person[]getNamer[] Tn 000000” DI 


ОООО00000000000000000000000саесогасогорО0000000 
ОООД0000000Ргорегеур000О5ейсегдаетекегорОДОДООО0000000 
ороророброррязеноро000000ргорегіу ППООООООО0О0000000000 
000000000 


О00000000000Рупопо__ѕ1оѕ_ ПОВООО00000000005Іо00 
О0500000000000003 1000005000000 


[000003800000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000 


. getattr [| getattribute | 


UUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUU_getattr | 
_9etattribute _ ПОООООООО00000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUU 


getattr_UUUUUUUUUU 一 一 GOUUUUUUUUUUUUUUUUUUUUUUU 
000 


'__getattribute_ III III 000000000 0000000 
0000000006 


0000002 enm amm man mm Pythenn mmm mpm mm m mmPythoen 
2.6Q000000000000Python 3.0000000000000000000000000000 
UUU0000000000000_ setattr. П delattr_00000000000000000 
00000000000000006 


ППООООООБОО0ОВООРУ ten 00000000000 ——0900000000000 
000000000000000000000000000000000000000000000000000 
0рооооовенооооооооооооооооооооооооо 


_getattr 0U_getattribute_UUUUUUUUU00000 一 一 UUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
О0000000000----ПОО0000000000000000000000000000000000 
ОДОООО0000000000000000000 


ОДООО0О000000000000000000000000000000000000000000 
ОДОООО0000000000000000000  setatte— 00----ПОДОДООД000000 
ОДОООО00000000000000000000000000000000000000 


ОООО0000000000000 delattr _0000000000000000000000 
ОДОДООО00000000000000000000000 


ОДООООО000000000000000000000000000000000000000000 
00000 


0000 


. getattr ДП setattr ПОО29000310000000310000000 
_9etattribute _ ПОООООО0000000000000000000000000000000 
UUUUUUUUUUUUUUU 


def  getattr (self, name): # On undefined attribute fetch [obj.name] 

def  getattribute (self, name): # On all attribute fetch [obj.name] 

def  setattr (self, name, value): # On all attribute assignment [obj.name value] 
def  delattr (self, name): # On all attribute deletion [del obj.name] 


Др000005еї'Оо00000000п атедрррр0000000000Омаїчерр00 
UUUUUUUUUgetUUUUUUUUUUUUUUUUUUUUUUUUNoneUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


class Catcher: 
def  getattr (self, name): 
print('Get:', name) 
def  setattr (self, name, value): 
print('Set:', name, value) 


X = Catcher() 


X. job # Prints "Get: job" 
X.pay # Prints "Get: pay" 
X.pay = 99 # Prints "Set: pay 99" 


О00000000000000003о00000000000000000000000000000 
О00000000000000000000000000000000000000030000000000 
000000000000000000 


class Wrapper: 
def init (self, object): 


self.wrapped - object # Save object 
def  getattr (self, attrname): 
print('Trace:', attrname) Trace fetch 


return getattr(self.wrapped, attrname) f Delegate fetch 


0000000000000000000000000000000000000000006 


00000000000 


ОДООД0О000000000000000000000000000000 деваєо 00 
ОООД00000000000000000000000000000000  getattribute П 
_setattr_UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
0000000 


UUU0000_getattribute_0UUU000000000000000000 
__getattribute_ DIII III II! 


def  getattribute (self, name): 
x = self.other # LOOPS! 


О00000000000000000000000000000000——објес00000 
00000000000000006 


def  getattribute (self, name): 
x = object. getattribute (self, ‘other') # Force higher to avoid me 


UU_setattr_UUUUUUUUUUUUUUUUUUUUUUUUUUU_setattr | 
0000000006 


def  setattr (self, name, value): 
self.other - value # LOOPS! 


UU00000000000000_ dict_ ПОООО00000000000000000000 
006 


def  setattr (self, name, value): 
self. dict ['other'] - value # Use atttr dict to avoid me 


UUUUUUUUUUUUU_setattr_UUUUUUUUUUUUUUUUUUUUUUUUDO 
0000 getattribute ДПП 


def  setattr (self, name, value): 
object. setattr (self, 'other', value) # Force higher to avoid me 


ОДОДО0000 dict ОПП getattribute ДОРОГО 


def  getattribute (self, name): 
x = self. dict ['other'] # LOOPS! 


00 dict QO0U00000_getattribute_ ПОДОПОООДОДОДОООО 
006 


__delattr_ QOO000000000000000 00000000 0000000000000 
UUUUUU__setattr_DUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00000000000000006 


00000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


class Person: 


def init (self, name): # On [Person()] 
self. name - name # Triggers __setattr__! 
def  getattr (self, attr): # On [obj.undefined] 


if attr -- 'name': # Intercept name: not stored 


print('fetch...") 

return self. name # Does not loop: real attr 
else: # Others are errors 

raise AttributeError(attr) 


def  setattr (self, attr, value): # On [obj.any = value] 
if attr == ‘name’: 
print('change...') 
attr - ' name' # Set internal name 
self. dict [attr] - value # Avoid looping here 
def  delattr (self, attr): # On [del obj.any] 
if attr == ‘name’: 
print('remove...') 
attr = ' name' # Avoid looping here too 
del self. dict [attr] # but much less common 
bob = Person('Bob Smith') # bob has a managed attribute 
print(bob.name) # Runs __getattr__ 
bob .name = ‘Robert Smith' # Runs __setattr__ 
print(bob.name) 
del bob.name # Runs __delattr__ 


print('-'*20) 


sue = Person('Sue Јопеѕ') # sue inherits property too 
print(sue.name) 
Hprint(Person.name. doc ) # No equivalent here 


000 А _00000000000000__ setattr _O000000000000000 
О000000000000000000000000000000000000Руєопо0000000 
0000000000000000 


Тесей... 

Bob Smith 
change... 
fetch... 
Robert Smith 
remove... 


fetch... 
Sue Jones 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0000000000000 


0000 декаїігібите  ПООДОДООО0О00000000 getattr ДОП 
ОДООООО000000000000000000000000000000000000000000000 
00 


# Replace _ getattr — with this 


def  getattribute (self, attr): # On [obj.any] 
if attr == "паме": # Intercept all names 
print('fetch...') 
attr - ' name' # Map to internal name 
return object. getattribute (self, attr) # Avoid looping here 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
0UU00000UUUUU00_getattr_U_getattribute_UUUU0000U0UUU00 


00000000000000000000000000000000000000000000000000 
00000000000 


0000 


ОДООД0000000000000000000000000000000000000000000 
ОДОООО00000000000000000000000000000000Х0000000000000 


class AttrSquare: 
def init (self, start): 


self.value - start # Triggers __setattr_! 
def  getattr (self, attr): # On undefined attr fetch 
if attr == 'X' 
return self.value ** 2 # value is not undefined 
else: 


raise AttributeError(attr) 


def  setattr (self, attr, value): # On all attr assignments 
if attr -- 'X': 
attr - 'value' 
self. dict [attr] = value 


A = AttrSquare(3) # 2 instances of class with overloading 
B = AttrSquare(32) # Each has different state information 
print(A.X) #3 **2 

А.Х = 4 

print(A.X) # 4 ** 2 

print(B.X) # 32 ** 2 


0000000000000000000000000000000000000000000000 
0000000 


1024 


0000000000__ getattribute_000_ getattr_UUUUUUUUUUUD 
0000__оеѓаїёгіриќе_ ПООООООО00000000000000000_аісє_ П0 
UU_setattr_UUUUUUUUUUU 


class AttrSquare: 
def init (self, start): 


self.value - start # Triggers | setattr  ! 
def  getattribute (self, attr): # On all attr fetches 
if айт == "ХО: 
return self.value ** 2 # Triggers __getattribute__ again! 
else: 


return object. getattribute (self, attr) 


def  setattr (self, attr, value): # On all attr assignments 
if attr == X'S 
attr - 'value' 


object. setattr (self, attr, value) 


ООООДДО00000000000000000000000000000 
OUU000Uself,value=startUU_ setattr [| 


getattribute _UselfvalueUUUDU_ getattribute [| 


UU0000000000XD000_getattribute_000000000000 
__ getattr QOD000d0valueDQOO0000000000000000000000 
. getattribute _ [JII О уа! чей 

def  getattribute (self, attr): 


if айға" "X': 
return object. getattribute (self, 'value') ** 2 


000000000000000000000000000000000000000000000 
printUU0000000000000000 


. getattr [| getattribute ПП 


О000 getattr ДП getattribute ПОООО000000000000000 
003000——аєг10000000аёг2р0000000аёгзо0000000000000 
00000 


class GetAttr: 
attri = 1 
def init (self): 
self.attr2 - 2 


def  getattr (self, attr): # On undefined attrs only 
print('get: ' + attr) # Not attr1: inherited from class 
return 3 # Not attr2: stored on instance 


X - GetAttr() 


print(X.attr1) 
print(X.attr2) 
print(X.attr3) 


print('-'*40) 


class GetAttribute(object): # (object) needed in 2.6 only 
attri = 1 
def init (self): 
self.attr2 - 2 


def  getattribute (self, attr): # On all attr fetches 
print('get: ' + attr) # Use superclass to avoid looping here 
if attr == 'attr3': 
return 3 
else: 


return object. getattribute (self, attr) 


X = GetAttribute() 
print(X.attr1) 
print(X.attr2) 
print(X.attr3) 


О000 getattr _ ДПОДПаєсгзороробррорб000000000 
. getattribute _ ПОООООООО00000000000000000000000000000 
000 


- = = = = = = ж- ч ч ч ч ж жә ш ш ш ш ш ш ш ш ш ш ш ш ш ш ш ш ш ш ш ш ш ш ош ш - 


ПП getattribute _ ПОПОО__ getattr [Dn 
000000000----ОООО000000000000000000 


000000 


ОДОО00000000400000000000000000000000000000000000 
ОДОД0000000000000000000000059 м a rer eu ber iÉ ad n p t 
00000000000000000000000000000000000 


# 2 dynamically computed attributes with properties 


class Powers: 
def init (self, square, cube): 
self. square - square # square is the base value 
self. cube - cube # square is the property name 


def getSquare(self): 
return self. square ** 2 
def setSquare(self, value): 
self. square - value 
square - property(getSquare, setSquare) 


def getCube(self): 
return self. cube ** 3 
cube = property(getCube) 


X = Powers(3, 4) 


print(X.square) #3**2=9 
print(X.cube) # 4 ** 3 = 64 
X.square = 5 

print(X.square) о **2 95 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
0000000000000000000000000 


# Same, but with descriptors 


class DescSquare: 
def get (self, instance, owner): 
return instance. square ** 2 
def set (self, instance, value): 
instance. square - value 


class DescCube: 
def get (self, instance, owner): 
return instance. cube ** 3 


class Powers: # Use (object) in 2.6 
square - DescSquare() 
cube - DescCube() 
def init (self, square, cube): 
self. square - square # "self.square = square" works too, 
self. cube - cube # because it triggers desc _ set. ! 


X = Powers(3, 4) 


print(X.square) #Z**2=9 
print(X.cube) #4 ** 3 = 64 
X.square = 5 

print(X.square) 4 5*2 =<25 


UUU__getattr_DUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU_setattrr_UUUUUUU 
00000000000 


# Same, but with generic __getattr__ undefined attribute interception 


class Powers: 
def init (self, square, cube): 
self. square - square 
self. cube = cube 
def  getattr (self, name): 
if name -- 'square': 
return self. square ** 2 
elif name -- 'cube': 
return self. cube ** 3 
else: 
raise TypeError('unknown attr:' + name) 
def  setattr (self, name, value): 
if name -- 'square': 
self. dict [' square'] = value 
else: 
self. dict [name] - value 


X = Powers(3, 4) 


print(X.square) #42 => 
print(X.cube) # 4 ** 3 = 64 
X.square = 5 

print(X.square) 259112 225 


000000000  getattribute ПОПОООО000000000000000000 
00000000000000000000000 


# Same, but with generic __getattribute__ all attribute interception 


class Powers: 
def init (self, square, cube): 
self. square - square 
self. cube - cube 
def  getattribute (self, name): 


if name -- 'square': 

return object. getattribute (self, ' square') ** 2 
elif name -- 'cube': 

return object. getattribute (self, ' cube') ** 3 
else: 


return object. getattribute (self, name) 
def  setattr (self, name, value): 


if name -- 'square': 
self. dict [' square'] - value 
else: 


self. dict [name] - value 


X = Powers(3, 4) 

print(X.square) # 3 ** 2 = 9 
print(X.cube) # 4 ** 3 = 64 
X.square = 5 


print(X.square) #5422 =25 
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HOU__getattr_[]__getattribute_ ППОООО000000000000000 
000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
000000000000000000000000000000 


00000 5іг 0 ада 0 getitem_ ОПОООООО0000000-000 
ПООООБООООБОООРУ Вот 3.ОДООД0000000000 


‘Python 3.0ПД getattr П getattribute __ ППОППООДОООДО 
LIE] 


DPython 2.6QQ0000000000000_getattr_ QO000000000 


‘Python 2.6[[] getattribute QQ0000000000Python 3.00 
000008 


ОДОДОПРуєпоп 3.0000000Python 2.60 0000000000000000 
О0000000000000000Рућоп 2.ХОО00000000000000000000000 
ППППППППППРу Поп 3.00000000000000 


UU00000000000000Python 3.000000000000000000000000 
000000000000000000000000000-——000000000000000000000 


ОДОООО000000000000000000000000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
000 


О0000000000__оеѓаёг_ 0 getattribute ПООООООДОДООО 
ОДОООО00000000000000000004----О0000000000000000000000 
ОДООООО00000000000000000000000000000000000000000000 
ОДООО000000000000000000 


0000000000Пдесаєт.руП00000 дебайг | 
. getattribute __П000000000000000000000 


class GetAttr: 


eggs - 88 

def init (self): 
self.spam - 77 

def len (self): 


print(' len : 42') 


return 42 


# eggs stored on class, spam on instance 


# len here, else | getattr — called with __len__ 


def  getattr (self, attr): Ж Provide str — if asked, else dummy func 
print('getattr: ' + attr) 


Tr акыт == " str “s 


return lambda *args: '[Getattr str]' 


else: 


return lambda *args: None 


class GetAttribute(object): 


for 


eggs - 88 

def init (self): 
self.spam - 77 

def len (self): 


print(' len : 42') 


return 42 


# object required in 2.6, implied in 3.0 

# In 2.6 all are isinstance(object) auto 

# But must derive to get new-style tools, 

# incl __getattribute__, some __X__ defaults 


def  getattribute (self, attr): 
print('getattribute: ' + attr) 


if attr == ' str ': 


return lambda *args: '[GetAttribute str]' 


else: 


return lambda *args: None 


Class in GetAttr, GetAttribute: 
print('\n' + Class. name .13и5%(50, '=')) 


X = Class() 
X.eggs 
X.spam 
X.other 
len(X) 


try: 
Х[0] 
except: 
print('fail |17) 


# Class attr 

# Instance attr 

# Missing attr 

# len defined explicitly 


# New-styles must support [], +, call directly: redefine 
#  getitem ? 


try: 

X + 99 # add ? 
except: 

print('fail +') 


try: 

X() # сай ? (implicit via built-in) 
except: 

print('fail ()') 
X. call () # call? (explicit, not inherited) 
print(X. str ()) # _ зго ? (explicit, inherited from type) 
print(X) # _ зго ? (implicit via built-in) 


[JPython 2.6Q000000_getattr_ QO00000000000000000000 
Руєпопр000000000000000000000000000__оеѓаёгіриќе ПОП 
0000000000000000 


C:\misc> с: WMpython26 V python getattr.py 


GetAttr=========================================== 
getattr: other 
_len : 42 

getattr:  getitem _ 
getattr: _ coerce | 
getattr: add | 
getattr: call | 
getattr: call _ 
getattr: str | 
[Getattr str] 
getattr: str. 
[Getattr str] 


GetAttribute====================================== 
getattribute: eggs 

getattribute: spam 

getattribute: other 

_ len : 42 

fail [] 

fail + 

fail () 

getattribute: _ call | 

getattribute: str | 

[GetAttribute str] 

< main .GetAttribute object at 0x025EA1D0> 


ПОООРУ* Пот 2.600000 _ дева кг II call [] str 0000 
0ОооооооооооооооооооО__ дебайгіри4е ПОООООООО 


OOO getattribute [Python 2.6Q000Python 3.0000000 
ПОбРУЕћоп 2.6000000000objectg0000000000000000000object 
ПППРу оп 3.О00000000000000000000 


ППППРуїһоп 3.0Q000000_getattr_ DOBTTEIE]I--— BD nm 
О000000000000000000000000000000000000000000Руёһоп 
3. 0000000000000 


C:\misc> c:\python30\python getattr.py 


GetAttr=========================================== 
getattr: other 

. len : 42 

fail [] 

fail + 

fail () 

getattr: call | 

« main .GetAttr object at 0х025017Ғ0> 

« main .GetAttr object at 0х025017Ғ0> 


GetAttribute====================================== 
getattribute: eggs 

getattribute: spam 

getattribute: other 

_len : 42 

fail [] 

fail + 

fail () 

getattribute: _ call | 

getattribute: 5410 

[GetAttribute str] 

« main .GetAttribute object at 0x025D1870» 


ОДООО0000000000000000000000000000 


[Python 3.000 str _ ПОПООООО getettr QO00000000000 


О0000000000000000000000000000000000о0јесєО00000000 


006 


str ППППИПЦП getattribute ПЛОДОДОДОДОДОДОДО0000 
0000 


. call []Python 3.0Q000000000000000000000000000000 
0000000000 __ str __00000000__ сан _ 00000000 дебайг П 


- Їеп _0000000000000000000000000000000—=000000 
UUUPython 3.ООО00000000 len _00000000__ getattr. р 
. getattribute [| 


OOU000UUUUPython 3.0000000000000 


UU000000000000000000000000000UUUUUUPython 3.00000 
О00000000Руёһћоп 3.0Q0000000000000000000000 


О00000000000Руһпоп 3.0000000000000000000000000000 
0000000000000000000000000000000000000000000000000 
00000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ППППППРУу Поп З.ОП000000000000000 


0UU00000000000000000000000000UUPnvate000000000000 
UU00000000000000_ getattribute_D0000000000000000000U0UDU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU_str_DOUOOUUU 
. getattribute _ ПОООО 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000000 


ППППППППРУ Йоп 3.0ПППРУ Йоп 000000000000001400 
Python 3.00П05. рорепДОДДОД00000000000000000000 
. getattr ПДОБОООДОООО00000000ПРУбпоп з.О00пехєХ)0000 
ОДО000000000 next ОООДОДОО000000Х. пехі ()Ј00000000 
ОДООДО00000000000 str ПОООООО000 


00000000000 са! ——[00000000000000 __ getattr ППІП 
UUUUUUUUUUUUUUUUUU_getattr_UUUUUUUUUUUUUUUUUUUUUUUU 
О000РуєһопрО000000000000000000000000000000000000000 
0000000000000 


UUUUUUUManager 


0U270U0UUUUUU0000U0ManagerO000000000UUUUUUUU00000DD0 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


class Person: 
def _ init (self, name, job-None, pay=0): 
self.name - name 
self.job - job 
self.pay - pay 
def lastName(self): 


return self.name.split()[-1] 
def giveRaise(self, percent): 
self.pay = int(self.pay * (1 + percent)) 
def str (self): 
return '[Person: Xs, %s]' % (self.name, self.pay) 


class Manager: 
def init (self, name, pay): 


self.person - Person(name, 'mgr', pay) # Embed a Person object 
def giveRaise(self, percent, bonus-.10): 
self.person.giveRaise(percent + bonus) # Intercept and delegate 
def  getattr (self, attr): 
return getattr(self.person, attr) # Delegate all other attrs 
def str (self): 
return str(self.person) # Must overload again (in 3.0) 
if name == ' main ": 


sue - Person('Sue Jones', job-'dev', pay-100000) 
print(sue.lastName()) 
sue.giveRaise(.10) 


print(sue) 

tom = Manager('Tom Jones', 50000) # Manager. init . 
print(tom.lastName()) # Manager. getattr  -» Person.lastName 
tom.giveRaise(.10) # Manager.giveRaise -> Person.giveRaise 


print(tom) # Manager. str -> Person. str | 


О0000000000000000000000000000000аѕ#Ҹатеро000 
Мападег00000000000000__оеёаёг_ ПОО0000000Регѕоп0000 


П00000000—=—=5черРегѕопо000010%00007отр0020%00000 
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C:\misc> c:\python30\python getattr.py 
Jones 

[Person: Sue Jones, 110000] 

Jones 


[Person: Tom Jones, 60000] 


UUUUUUUUUUUUUUUUUManagerUUUUUUUUUUUUUUUU_str_DU 
UUUUUUUUFPersonUUU_str_UUUUUUUUUUUUUUUUUUUU 
Мападег.__ѕїг ПОПОООО00000 


# Delete the Manager — str | method 


class Manager: 
def init (self, name, pay): 
self.person - Person(name, 'mgr', pay) 
def giveRaise(self, percent, bonus-.10): 
self.person.giveRaise(percent + bonus) 
def  getattr (self, attr): 
return getattr(self.person, attr) 


# Embed a Person object 
# Intercept and delegate 


# Delegate all other attrs 


UUUUPython 3.0Q0000Manager(Q0000000000_getattr_ [T] 
UUU00000000000000000objectUUUUUUU_str_DUUU00000000 
UsueUUUUUUUUUUFersonUUUUUU_str_OUU 


C:\misc> c:\python30\python person.py 
Jones 

[Person: Sue Jones, 110000] 

Jones 

« main .Manager object at 0x02A5AE30» 


0000000000000 $г__ПОООРУЕПоп 2.600000 getattr. О00 
UUUUUUUUUUUUUUUUUUUUUU_str_UUUUUUUUU 


C:\misc> c:\python26\python person.py 
Jones 

[Person: Sue Jones, 110000] 

Jones 

[Person: Tom Jones, 60000] 


O00__getattribute_ QQ00000Python 3.00000——0 
_getattr_QQQ00Python 2.6[]Python З.ОПО0000000000000000 
000000 


Я Replace __getattr_ with _ getattribute | 


class Manager: # Use (object) in 2.6 
def init (self, name, pay): 
self.person - Person(name, 'mgr', pay) # Embed a Person object 
def giveRaise(self, percent, bonus-.10): 
self.person.giveRaise(percent + bonus) # Intercept and delegate 


def  getattribute (self, attr): 
print (Sy attr) 
if attr in ['person', 'giveRaise']: 
return object. getattribute (self, attr) # Fetch my attrs 
else: 
return getattr(self.person, attr) # Delegate all others 


UUUPython 3.00000000000000000000Manager000000000 
UL_str_UUUUUUUUUUU0UUUUUUUUUUUUUFPersonDDU 


C:\misc> c:\python30\python person.py 
Jones 

[Person: Sue Jones, 110000] 

жж lastName 

** person 

Jones 

** giveRaise 

** person 

« main .Manager object at 0x028E0590» 


HOU__getattribute_  ОО0000000----О000000000000 
selfpersonUUUUUUUUUUUUUUUUUUUUU000000000000000000 
_str_UU0U0000UUUU0000selfpersonUUU_getattribute_UDODUU 


# Code __getattribute__ differently to minimize extra calls 
class Manager: 
def init (self, name, pay): 
self.person - Person(name, 'mgr', pay) 
def  getattribute (self, attr): 
print('**'.. attr) 
person - object. getattribute (self, 'person') 
if attr -- 'giveRaise': 
return lambda percent: person.giveRaise(percent+.10) 
else: 
return getattr(person, attr) 
def str (self): 
person - object. getattribute (self, 'person') 
return str(person) 


ОДООООО0000000000000000000000000000000000000000 
_Sstr_ 一 一 山 UUUUUUUUUUUUUUUUUD 


Jones 

[Person: Sue Jones, 110000] 
** lastName 

Jones 

** giveRaise 

[Person: Tom Jones, 60000] 


UU000000ManagerU0000000000Python 3.0000000000000 
О00000 str_DO00000000000UUUUUUPython 2.600000000000 
ОДОДО00000000000 getattr. ПРуєпоп 2.60000Руһоп 3.0000 
ОДООО000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
ППППППППППРу Поп 3.000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUU 


ПООО00000000000000000000000040000000000000000000 
О0000000000Саганоїаегррор004000000З300000000000000000 
ООДОО0О0000000000000000004000000000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
0000000000000 


000000 


ОО000000000000003000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000 


ОООД000000000000 init ОО0000000000000000005еёег 
Ор000000000005еїї патерр000005еєМатедророробо000000 
000__ патері000000000000000000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUU_nameUUUUnameUUUUUUUUUUUUU 


ОО00000000Опаптебадедассі р0000000000адагорб0000 
ДООгеплаїП ООООООД0О000000000000000000000000000000000 
0390000 


class CardHolder: 
acctlen - 8 # Class data 
retireage - 59.5 


def init (self, acct, name, age, addr): 


self.acct - acct # Instance data 
self.name = name # These trigger prop setters too 
self.age = age # __Х mangled to have class name 
self.addr = addr # addr is not managed 
# remain has no data 
def getName(self): 


return self. name 

def setName(self, value): 
value = value.lower().replace(' ', ' ') 
self. name - value 

name - property(getName, setName) 


def getAge(self): 
return self. age 


def setAge(self, value): 
if value < 0 or value > 150: 
raise ValueError('invalid аре") 
else: 


self. age - value 
age - property(getAge, setAge) 


def getAcct(self): 
return self. acct[:-3] + '***' 
def setAcct(self, value): 
value = value.replace('-', '') 
if len(value) != self.acctlen: 
raise TypeError('invald acct number') 
else: 
self. acct - value 
acct - property(getAcct, setAcct) 


def remainGet(self): # Could be a method, not attr 
return self.retireage - self.age * Unless already using as attr 
remain - property(remainGet) 


ея {000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДД000400000000000000000000000000000000000000000000 
ОДОООО0000000000000950У0000 


bob = CardHolder('1234-5678', 'Bob Smith', 40, '123 main st') 
print(bob.acct, bob.name, bob.age, bob.remain, bob.addr, sep-' / ') 
bob.name - 'Bob Q. Smith' 

bob.age - 50 

bob.acct - '23-45-67-89' 

print(bob.acct, bob.name, bob.age, bob.remain, bob.addr, sep=' / ') 


sue = CardHolder('5678-12-34', ‘Sue Jones', 35, '124 main st') 
print(sue.acct, sue.name, sue.age, sue.remain, sue.addr, ѕер=' / ') 
try: 

sue.age - 200 
except: 

print('Bad age for Sue') 


try: 
sue.remain - 5 
except: 
print("Can't set sue.remain") 


try: 

sue.acct - '1234567' 
except: 

print('Bad acct for Sue') 
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12345*** / bob smith / 40 / 19.5 / 123 main st 
23456*** / bob q. smith / 50 / 9.5 / 123 main st 
56781*** / sue jones / 35 / 24.5 / 124 main st 
Bad age for Sue 

Can't set sue.remain 

Bad acct for Sue 
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class CardHolder: 
acctlen = 8 # Class data 
retireage = 59.5 


def init (self, acct, name, age, addr): 


self.acct - acct # Instance data 

self.name = name # These trigger __set__ calls too 
self.age = age # Х not needed: in descriptor 
self.addr = addr # addr is not managed 


# remain has no data 
class Name: 


def get (self, instance, owner): # Class names: CardHolder locals 
return self.name 
def set (self, instance, value): 
value = value.lower().replace(' ', ' ') 
self.name - value 
name - Name() 


class Age: 
def get (self, instance, owner): 
return self.age # Use descriptor data 
def set (self, instance, value): 
if value « 0 or value > 150: 
raise ValueError('invalid age') 


else: 
self.age - value 
age - Age() 
class Acct: 


def get (self, instance, owner): 
return self.acct[:-3] + '***' 

def set (self, instance, value): 
value = value.replace('-', '') 


if len(value) != instance.acctlen: # Use instance class data 
raise TypeError('invald acct number' ) 
else: 


self.acct = value 
acct = Acct() 


class Remain: 
def get (self, instance, owner): 
return instance.retireage - instance.age # Triggers Age. get _ 
def set (self, instance, value): 
raise TypeError('cannot set remain') # Else set allowed here 
remain = Remain() 


ПІ. getattr ДОГ 
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class CardHolder: 
acctlen - 8 # Class data 
retireage - 59.5 


def init (self, acct, name, age, addr): 


self.acct - acct 
self.name - name 
self.age - age 

self.addr - addr 


# Instance data 

Я These trigger __setattr__too 

# acct not mangled: name tested 
# addr is not managed 


# remain has no data 
def  getattr (self, name): 


if name == ‘acct’: # On undefined attr fetches 
return self. асс [:-3] + '***' # name, age, addr are defined 
elif name == 'remain': 
return self.retireage - self.age # Doesn't trigger __getattr__ 
else: 


raise AttributeError(name) 


def  setattr (self, name, value): 


if name -- 'name': # On all attr assignments 
value = value.lower().replace(' ', ' ") # addr stored directly 
elif name == 'age': # acct mangled to _acct 


if value < O or value > 150: 
raise ValueError('invalid аре") 


elif name == 'acct': 
name = ' acct' 
value = value.replace('-', "') 
if len(value) != self.acctlen: 
raise TypeError('invald acct number' ) 
elif name == 'remain': 


raise TypeError('cannot set remain’) 
self. dict [name] = value # Avoid looping 


ПП getattribute ПП 
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class CardHolder: 
acctlen = 8 # Class data 
retireage - 59.5 


def init (self, acct, name, age, addr): 


self.acct - acct # Instance data 

self.name = name Я These trigger __setattr__too 
self.age = age # acct not mangled: name tested 
self.addr = addr # addr is not managed 


# remain has no data 
def  getattribute (self, name): 


superget = object. getattribute | # Don't loop: one level up 
if name == ‘acct': # On all attr fetches 
return superget(self, ‘acct')[:-3] + '***' 
elif name -- 'remain': 
return superget(self, 'retireage') - superget(self, 'age') 
else: 
return superget(self, name) # name, age, addr: stored 


def  setattr (self, name, value): 


if name -- 'name': # On all attr assignments 
value = value.lower().replace(' ', ' ") # addr stored directly 
elif name == 'age': 


if value < O or value > 150: 
raise ValueError('invalid аре") 


elif name == 'acct': 
value = value.replace('-', '') 
if len(value) != self.acctlen: 
raise TypeError('invald acct number ' ) 
elif name == 'remain': 
raise TypeError('cannot set remain') 
self. dict [name] = value # Avoid loops, orig names 
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5 ПДОДОООРУЄОВГОДОДОМОпіу Python's Flying Стсч$ ПП 
ПП 


Ап argument is а connected series of statements intended to establish а 
proposition. 

No it isn't. 

Yes it is! It's not just contradiction. 

Look, if I argue with you, I must take up a contrary position. 

Yes, but that's not just saying "No it isn't." 

Yes it is! 

No it isn't! 

Yes it is! 

No it isn't. Argument is an intellectual process. Contradiction is just 
the automatic gainsaying of any statement the other person makes. 
(short pause) 

No it isn't. 

Dt: i5. 

Not at all. 

Now look... 
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@decorator # Decorate function 
def F(arg): 


F(99) # Call function 
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def F(arg): 
F = decorator(F) # Rebind function name to decorator result 
F(99) # Essentially calls decorator(F)(99) 
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func(6，7) 
decorator(func)(6, 7) 
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class C: 
@staticmethod 
def meth(;s.) v # meth = staticmethod(meth) 


class Cz 
@property 
def name(self): ... # name = property(name) 
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def decorator(F): 
# Process function F 
return F 


@decorator 
def func(): ss: # func = decorator(func) 
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def decorator(F): 


# Save or use function F 
# Return a different callable: nested def, class with _ call  , etc. 


@decorator 
def func(): ... # func = decorator(func) 
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def decorator(F): # On € decoration 
def wrapper(*args): # On wrapped function call 
# Use F and args 
# F(*args) calls original function 
return wrapper 


Qdecorator # func = decorator(func) 
def func(x, y): # func is passed to decorator's F 
func(6, 7) # 6, 7 are passed to wrapper's *args 
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class decorator: 


def init (self, func): # On @ decoration 
self.func - func 
def call (self, *args): # On wrapped function call 


# Use self.func and args 
# self.func(*args) calls original function 


@decorator 
def func(x, y): # func = decorator(func) 

es # func is passed to __init__ 
func(6, 7) # 6, 7 are passed to _call__'s *args 
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class decorator: 


def init (self, func): # func is method without instance 
self.func - func 
def call (self, *args): # self is decorator instance 


# self.func(*args) fails! C instance not in args! 


class C: 
@decorator 
def method(self, x, y): # method = decorator(method) 
А # Rebound to decorator instance 
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def decorator(F): # F is func or method without instance 
def wrapper(*args): # class instance in args[0] for method 
# F(*args) runs func or method 
return wrapper 


Qdecorator 


def func(x, y): # func = decorator(func) 
func(6, 7) # Really calls wrapper(6, 7) 
class C: 

@decorator 

def method(self, x, y): # method = decorator(method) 

— # Rebound to simple function 

X = C() 
X.method(6, 7) # Really calls wrapper(X, 6, 7) 
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@decorator # Decorate class 
class: C: 
x = C(99) # Make an instance 
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class C: 


C = decorator(C) # Rebind class name to decorator result 


x = C(99) # Essentially calls decorator(C)(99) 
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def decorator(C): 
# Process class C 
return C 


@decorator 


Class Ct uss # C = decorator(C) 
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def decorator(C): 

# Save or use class C 

# Return a different callable: nested def, class with _ call. , etc 
@decorator 


class Сб заз # С = decorator(C) 
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def decorator(cls): # On € decoration 
class Wrapper: 


def init (self, *args): # On instance creation 
self.wrapped - cls(*args) 
def  getattr (self, name): # On attribute fetch 


return getattr(self.wrapped, name) 
return Wrapper 


Qdecorator 
class iG: # C = decorator(C) 
def init (self, x, y): # Run Бу Wrapper. | init. . 


self.attr - 'spam' 


x = сіб, 7) # Really calls Wrapper(6, 7) 
print(x.attr) Я Runs Wrapper.__getattr__, prints "spam" 
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class Decorator: 


def init (self, C): # On @ decoration 
self.c = С 
def call (self, *args): # On instance creation 


self.wrapped - self.C(*args) 
return self 

def  getattr (self, attrname): # On atrribute fetch 
return getattr(self.wrapped, attrname) 


@Decorator 

Class C» ges # C = Decorator(C) 
x = C() 

y = C() # Overwrites x! 
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def decorator(C): # On @ decoration 
class Wrapper: 
def init (self, *args): # On instance creation 


self.wrapped - C(*args) 
return Wrapper 


class Wrapper: ... 


def decorator(C): # On @ decoration 
def onCall(*args): # On instance creation 
return Wrapper(C(*args) ) # Embed instance in instance 


return onCall 
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@А 
(B 


QC 
def fes: 
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def fless): 


f = А(В(С(#))) 
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@spam 
Qeggs 
class C: 


X = C() 
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class C: 


С апан egest 


X = C() 
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def di(F): return F 
def d2(F): return F 
def d3(F): return F 


@d1 
@d2 
@d3 


def func(): # func = d1(d2(d3(func))) 
print('spam') 


func() # Prints "spam" 
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def di(F): return lambda: 'X' + F() 
def d2(F): return lambda: 'Y' « F() 
def d3(F): return lambda: 'Z' + F() 


041 
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def func(): # func = d1(d2(d3(func))) 
return ‘spam’ 


print(func()) # Prints "XYZspam" 
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@decorator(A, B) 
def F(arg): 


F(99) | 
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def F(arg): 
F = decorator(A, B)(F) # Rebind F to result of decorator's return value 
F(99) # Essentially calls decorator(A, В)(Е)(99) 
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def decorator(A, B): 


# Save or use A, B 

def actualDecorator(F): 
# Save or use function F 
# Return a callable: nested def, class with сай, etc. 
return callable 

return actualDecorator 
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def decorate(0): 
# Save or augment function or class O 


return O 
Qdecorator 
def F(): ... # F = decorator(F) 
@decorator 
Glass СЕ qus # С = decorator(C) 
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class tracer: 

def init (self, func): # On @ decoration: save original func 
self.calls = 0 
self.func = func 

def call (self, *args): # On later calls: run original func 
self.calls += 1 
print('call Xs to %s' % (self.calls, self.func. name )) 
self.func(*args) 


@tracer 
def spam(a, b, c): # spam = tracer(spam) 
print(a + b + c) # Wraps spam in a decorator object 
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»»» from decoratori import spam 


»»» spam(1, 2, 3) # Really calls the tracer wrapper object 
call 1 to spam 
6 


>>> spam('a', 'b', 'с') й Invokes _ call т class 

call 2 to spam 

abc 

»»» spam.calls # Number calls in wrapper state information 
2 

»»» spam 


«decoratori.tracer object at 0x02D9A730> 
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calls - 0 
def tracer(func, *args): 
global calls 
calls += 1 
print('call Xs to %s' % (calls, func. name )) 
func(*args) 


def spam(a, b, c): 
print(a, b, c) 


>>> spam(1, 2, 3) # Normal non-traced call: accidental? 
123 

>>> tracer(spam, 1, 2, 3) # Special traced call without decorators 
call 1 to spam 

123 
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class tracer: # State via instance attributes 
def init (self, func): # On @ decorator 
self.calls = 0 # Save func for later call 
self.func = func 
def call (self, *args, **kwargs): # On call to original function 


self.calls += 1 
print('call Xs to %s' % (self.calls, self.func. name )) 
return self.func(*args, **kwargs) 


@tracer 
def spam(a, b, c): # Same as: spam = tracer(spam) 
print(a + b + c) # Triggers tracer. init. 
@tracer 
def eggs(x, y): # Same as: eggs = tracer(eggs) 
print(x ** y) # Wraps eggs т a tracer object 
spam(1, 2, 3) # Really calls tracer instance: runs tracer. call. 
spam(a=4, b=5, c=6) # spam is an instance attribute 
eggs(2, 16) # Really calls tracer instance, self.func is eggs 


eggs(4, y-4) # self.calls is per-function here (need 3.0 nonlocal) 
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call 1 to spam 
6 

call 2 to spam 
15 

call 1 to eggs 
65536 

call 2 to eggs 
256 
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calls = 0 


def tracer(func): # State via enclosing scope and global 
def wrapper(*args, **kwargs): # Instead of class attributes 
global calls # calls is global, not per-function 
calls 4- 1 


print('call Xs to Xs' X (calls, func. name )) 
return func(*args, **kwargs) 
return wrapper 


Qtracer 
def spam(a, b, c): # Same as: spam = tracer(spam) 
print(a + b + c) 


@tracer 

def eggs(x, y): # Same as: eggs = tracer(eggs) 
print(x ** y) 

spam(1, 2, 3) # Really calls wrapper, bound to func 

spam(a-4, b=5, c=6) # wrapper calls spam 

eggs(2, 16) # Really calls wrapper, bound to eggs 

eggs(4, y=4) # Global calls is not per-function here! 
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call 1 to spam 
6 
call 2 to spam 
15 
call 3 to eggs 


65536 
call 4 to eggs 
256 


000000 иотоса| 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОДОД00000РУбпоп 3.О000поп!оса 10001 700000000000000000 
ОДООООО0О000000000000000000000000000000 


def tracer(func): # State via enclosing scope and nonlocal 
calls = 0 # Instead of class attrs or global 
def wrapper(*args, **kwargs): # calls is per-function, not global 
nonlocal calls 
calls += 1 


print('call Xs to Xs' % (calls, func. name )) 
return func(*args, **kwargs) 
return wrapper 


Qtracer 
def spam(a, b, c): # Same as: spam = tracer(spam) 
print(a + b + c) 


@tracer 
def eggs(x, y): # Same as: eggs = tracer(eggs) 
print(x ** y) 


spam(1, 2, 3) # Really calls wrapper, bound to func 
spam(a-4, b=5, c=6) # wrapper calls spam 


eggs(2, 16) # Really calls wrapper, bound to eggs 
eggs (4, y=4) # Nonlocal calls is not per-function here 
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call 1 to spam 
6 

call 2 to spam 
15 

call 1 to eggs 
65536 

call 2 to eggs 
256 


0000 


UUU0UUU0U0UPython З.ХО00000попіоса000000000000000 
О00000000000000000000Руһопѕ00000000000000000000000 
Огипс. айгезматиеДрООО00000000000000000Ому/гаррег-саїї50000 
О00000попіоса00000000000000000000000000000000000 
Python 2.60000 


def tracer(func): # State via enclosing scope and func attr 
def wrapper(*args, **kwargs): # calls is per-function, not global 
wrapper.calls += 1 
print('call %s to Xs' X (wrapper.calls, func. name )) 
return func(*args, **kwargs) 
wrapper.calls - O 
return wrapper 
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class tracer: 

def init (self, func): # On € decorator 
self.calls - O # Save func for later call 
self.func - func 

def call (self, *args, **kwargs): # On call to original function 
self.calls += 1 
print('call #5 to Xs' % (self.calls, self.func. name )) 
return self.func(*args, **kwargs) 


UUUUUUUUUUUUUUUU 
Qtracer 
def spam(a, b, c): # spam = tracer(spam) 
print(a + b + c) # Triggers tracer. init. 
spam(1, 2, 3) # Runs tracer. сай | 


spam(a=4, b=5, c=6) # spam is an instance attribute 
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class Person: 


def init (self, name, pay): 


self.name - name 
self.pay - pay 


(tracer 


def giveRaise(self, percent): 


self.pay *= (1.0 + percent) 


@tracer 
def lastName(self): 
return self.name.split()[-1] 


bob = Person('Bob Smith', 50000) 
bob.giveRaise(.25) 
print(bob.lastName()) 


# giveRaise = tracer(giverRaise) 


# lastName = tracer(lastName) 


# tracer remembers method funcs 
Я Runs tracer. call (???,.25) 
# Runs tracer. call (???) 
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« main .tracer object at 0x02D6AD90» (0.25,) {} 
call 1 to giveRaise 
Traceback (most recent call last): 
File "C:/misc/tracer.py", line 56, in «module» 
bob.giveRaise(.25) 
File "C:/misc/tracer.py", line 9, in сай. 
return self.func(*args, **kwargs) 
TypeError: giveRaise() takes exactly 2 positional arguments (1 given) 
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# A decorator for both functions and methods 


def tracer(func): 
calls - 0 
def onCall(*args, **kwargs): 
nonlocal calls 
calls += 1 


Я Use function, not class with сай | 
# Else "self" is decorator instance only! 


print('call Xs to %s' % (calls, func. name )) 


return func(*args, **kwargs) 
return onCall 


# Applies to simple functions 


@tracer 
def spam(a, b, c): 
print(a + b + c) 


spam(1, 2, 3) 
spam(a=4, b=5, c=6) 


# Applies to class method functions too! 


class Person: 
def _init_(self, name, pay): 
self.name = name 
self.pay = pay 


@tracer 
def giveRaise(self, percent): 
self.pay *= (1.0 + percent) 


@tracer 
def lastName(self): 
return self.name.split()[-1] 


print('methods...') 

bob - Person('Bob Smith', 50000) 

sue - Person('Sue Jones', 100000) 
print(bob.name, sue.name) 
sue.giveRaise(.10) 

print(sue.pay) 

print(bob.lastName(), sue.lastName()) 
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# spam = tracer(spam) 
# onCall remembers spam 


# Runs onCall(1, 2, 3) 


# giveRaise = tracer(giverRaise) 
# onCall remembers giveRaise 


# lastName = tracer(lastName) 


# Runs onCall(sue, .10) 


# Runs onCall(bob), lastName in scopes 


call 1 to spam 

6 

call 2 to spam 

15 

methods... 

Bob Smith Sue Jones 
call 1 to giveRaise 
110000.0 

call 1 to lastName 
call 2 to lastName 
Smith Jones 
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class Descriptor(object): 
def get (self, instance, owner): ... 


class Subject: 
attr - Descriptor() 


X = Subject() 
X.attr # Roughly runs Descriptor. get (Subject.attr, X, Subject) 
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class tracer(object): 


def init (self, func): # On @ decorator 
self.calls = 0 # Save func for later call 
self.func = func 

def call (self, *args, **kwargs): # On call to original func 


self.calls += 1 
print('call %s to %5' % (self.calls, self.func. name )) 
return self.func(*args, **kwargs) 

def get (self, instance, owner): # On method attribute fetch 
return wrapper(self, instance) 


class wrapper: 
def init (self, desc, subj): # Save both instances 
self.desc - desc # Route calls back to decr 
self.subj - subj 
def call (self, *args, **kwargs): 


return self.desc(self.subj, *args, **kwargs) # Runs tracer. call. 
Qtracer 
def spam(a, b, c): # spam = tracer(spam) 
...5ате as prior... # Uses _ call only 


class Person: 
@tracer 
def giveRaise(self, percent): # giveRaise = tracer(giverRaise) 
...5ате as prior... # Makes giveRaise a descriptor 


ОООО000000000000000000000 cal D00000000000 
get ПОООДОДОООіп5капсе. теїпод000 get ОДОДОО0000000 
ОООД000000000000000 _ са! 0000000000000 


sue.giveRaise(.10) # Runs. get then _call__ 
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tracer. call [] 
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class tracer(object): 


def init (self, func): # On € decorator 
self.calls = 0 # Save func for later call 
self.func = func 

def call (self, *args, **kwargs): # On call to original func 


self.calls += 1 
print('call Xs to %s' % (self.calls, self.func. name )) 
return self.func(*args, **kwargs) 


def get (self, instance, owner): # On method fetch 
def wrapper(*args, **kwargs): # Retain both inst 
return self(instance, *args, **kwargs) # Runs _call__ 


return wrapper 
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import time 


class timer: 

def init (self, func): 
self.func  - func 
self.alltime - O 

def call (self, *args, **kargs): 
start - time.clock() 
result - self.func(*args, **kargs) 
elapsed - time.clock() - start 
self.alltime += elapsed 
print('%s: %.5Ғ, %.5f' % (self.func. name , elapsed, self.alltime)) 
return result 


Qtimer 
def listcomp(N): 
return [x * 2 for x in range(N)] 


Qtimer 
def mapcall(N): 
return map((lambda x: x * 2), range(N)) 


result - listcomp(5) # Time for this call, all calls, return value 
listcomp(50000) 

listcomp(500000) 

listcomp(1000000) 

print(result) 

print('allTime = %5' X listcomp.alltime) # Total time for all listcomp calls 


ргіпі('') 

result = mapcall(5) 

mapcall(50000) 

mapcall(500000) 

mapcall(1000000) 

print(result) 

print('allTime = Xs' % mapcall.alltime) * Total time for all mapcall calls 


print('map/comp = %5' % round(mapcall.alltime / listcomp.alltime, 3)) 
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listcomp: 0.00002, 0.00002 
listcomp: 0.00910, 0.00912 
listcomp: 0.09105, 0.10017 
listcomp: 0.17605, 0.27622 
[0, 2, 4, 6, 8] 

allTime - 0.276223304917 


mapcall: 0.00003, 0.00003 
mapcall: 0.01363, 0.01366 
mapcall: 0.13579, 0.14945 
mapcall: 0.27648, 0.42593 
[0, 2, 4, 6, 8 | 

allTime = 0.425933533452 

map/comp = 1.542 
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import sys 
@timer 


def listcomp(N): 
return [x * 2 for x in range(N) | 


if sys.version info[0] == 2: 
@timer 
def mapcall(N): 


return map((lambda x: x * 2), range(N)) 
else: 


@timer 


def mapcall(N): 
return list(map((lambda x: x * 2), range(N))) 
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def timer(label-''): 
def decorator(func): 


def onCall(*args): # args passed to function 
e # func retained in enclosing scope 
print(label, ... # label retained in enclosing scope 
return onCall 
return decorator # Returns that actual decorator 
@timer('==>') # Like listcomp = timer('==>')(listcomp) 
def listcomp(N): ... # listcomp is rebound to decorator 
listcomp(...) # Really calls decorator 


00000000000000000000000000000000000000000000 
listcomp0UU000000000decoratorUtimerDU00000000000000000 
UUU0000U00U00UlabelUUUU00UUtimer0UdecoratorUUUUUUUUUUUUDUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
О000000000000туёоо!ѕ.руо0000000000000000000000 


import time 


def timer(label='', trace=True): # On decorator args: retain args 
class Timer: 
def init (self, func): # On @: retain decorated func 


self.func = func 
self.alltime = 0 


def call (self, *args, **kargs): # On calls: call original 
start - time.clock() 
result - self.func(*args, **kargs) 
elapsed - time.clock() - start 
self.alltime «- elapsed 
if trace: 
format = "25 %5: %.5Ғ, %.54' 
values - (label, self.func. name , elapsed, self.alltime) 
print(format X values) 
return result 
return Timer 
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from mytools import timer 


@timer(label='[CCC]==>') 
def listcomp(N): # Like listcomp = timer(...)(listcomp) 
return [x * 2 for x in range(N)] # listcomp(...) triggers Timer. сай 


@timer(trace=True, label='[MMM]==>') 
def mapcall(N): 
return map((lambda x: x * 2), range(N)) 
for func in (listcomp, mapcall): 
print('') 
result - func(5) # Time for this call, all calls, return value 
func(50000) 
func(500000) 
func(1000000) 
print(result) 
print('allTime = %s' X func.alltime) # Total time for all calls 


print('map/comp = Xs' % round(mapcall.alltime / listcomp.alltime, 3)) 
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[CCC]==> listcomp: 0.00003, 0.00003 
[CCC]==> listcomp: 0.00640, 0.00643 
[CCC]==> listcomp: 0.08687, 0.09330 
[CCC]==> listcomp: 0.17911, 0.27241 
[0, 2, 4, 6, 8] 


allTime = 0.272407666337 


[MMM]==> mapcall: 0.00004, 0.00004 
[MMM]==> mapcall: 0.01340, 0.01343 
[MMM]==> mapcall: 0.13907, 0.15250 
[MMM]==> mapcall: 0.27907, 0.43157 
[0, 2, 4, 6, 8] 

allTime = 0.431572169089 

map/comp = 1.584 
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»»» from mytools import timer 
>>> @timer(trace=False) # No tracing, collect total time 
.. def listcomp(N): 
return [x * 2 for x in range(N)] 


>>> x = listcomp(5000) 

>>> x = listcomp(5000) 

>>> x = listcomp(5000) 

>>> listcomp 

«mytools.Timer instance at 0х025С7780» 
>>> listcomp.alltime 

0.0051938863 738243413 


>>> @timer(trace=True, label='\t=>') # Turn on tracing 
.. def listcomp(N): 

return [x * 2 for x in range(N)] 
>>> x = listcomp(5000) 

=> listcomp: 0.00155, 0.00155 
>>> x = listcomp(5000) 

=> listcomp: 0.00156, 0.00311 
>>> x = listcomp(5000) 

=> listcomp: 0.00174, 0.00486 
>>> listcomp.alltime 
0.0048562736325408196 
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instances = {} 
def getInstance(aClass, *args): # Manage global table 


if aClass not in instances: # Add **kargs for keywords 
instances[aClass] = aClass(*args) # One dict entry per class 
return instances[aClass] 
def singleton(aClass): # On @ decoration 
def onCall(*args): # On instance creation 


return getInstance(aClass, *args) 
return onCall 
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@singleton # Person = singleton(Person) 
class Person: # Rebinds Person to onCall 
def init (self, name, hours, rate): # onCall remembers Person 
self.name - name 
self.hours - hours 
self.rate - rate 
def pay(self): 
return self.hours * self.rate 


@singleton # Spam = singleton(Spam) 
class Spam: # Rebinds Spam to onCall 
def init (self, val): # onCall remembers Spam 


self.attr = val 


bob = Person('Bob', 40, 10) # Really calls onCall 
print(bob.name, bob.pay()) 


sue = Person('Sue', 50, 20) # Same, single object 


print(sue.name, sue.pay()) 


X = Spam(42) # One Person, one Spam 
Y = Spam(99) 
print(X.attr, Y.attr) 
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def singleton(aClass): # On € decoration 
instance - None 
def onCall(*args): # On instance creation 
nonlocal instance # 3.0 and later nonlocal 
if instance == None: 
instance = aClass(*args) # One scope per class 


return instance 
return onCall 


00000000000000000000000000000000000Python 2.60 
Python 3.000000000000000000000000 一 一 D000000000000000 
ООООО00000000000000000000000000000000000000000000000 
ОО000000000000000000000000000000000000000 

class singleton: 
def init (self, aClass): # On @ decoration 
self.aClass - aClass 
self.instance - None 
def call (self, *args): f On instance creation 
if self.instance -- None: 


self.instance = self.aClass(*args) # One instance per class 
return self.instance 
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class Wrapper: 
def init (self, object): 


self.wrapped - object # Save object 
def  getattr (self, attrname): 
print('Trace:', attrname) # Trace fetch 


return getattr(self.wrapped, attrname) # Delegate fetch 


>>> x = Wrapper([1,2,3]) # Wrap a list 

>>> x.append(4) # Delegate to list method 
Trace: append 

>>> х.игаррей # Print my member 

[1, 2, 3, 4] 

>>> x = Wrapper({"a": 1, "b": 2}) # Wrap a dictionary 

>>> list(x.keys()) # Delegate to dictionary method 


Trace: keys # Use list() in 3.0 
Жағы 'b'] 
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def Tracer(aClass): # On @ decorator 
class Wrapper: 
def _init_(self, *args, **kargs): # On instance creation 
self.fetches = 0 
self.wrapped = aClass(*args, **kargs) # Use enclosing scope name 
def _getattr_(self, attrname): 


print('Trace: ' + attrname) # Catches all but own attrs 

self.fetches 4- 1 

return getattr(self.wrapped, attrname) # Delegate to wrapped obj 
return Wrapper 


QTracer 
class Spam: # Spam = Tracer(Spam) 
def display(self): # Spam is rebound to Wrapper 
print('Spam!' * 8) 
QTracer 
class Person: # Person = Tracer(Person) 
def init (self, name, hours, rate): # Wrapper remembers Person 


self.name = name 
self.hours = hours 
self.rate = rate 


def pay(self): # Accesses outside class traced 
return self.hours * self.rate # In-method accesses not traced 

food = Spam() # Triggers Wrapper() 
food.display() # Triggers __getattr__ 
print([food.fetches]) 
bob = Person('Bob', 40, 50) # bob is really a Wrapper 
print(bob.name) # Wrapper embeds a Person 
print(bob.pay()) 
print('') 
sue = Person('Sue', rate=100, hours=60) # sue is a different Wrapper 
print(sue.name) # with a different Person 
print(sue.pay()) 
print(bob.name) # bob has different state 
print(bob.pay()) 
print([bob.fetches, sue.fetches]) # Wrapper attrs not traced 
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Trace: display 

брат! Spam! Spam! рат! рат! рат! Spam ! рат! 
[1] 

Ттасе: пате 

Bob 

Trace: pay 

2000 


Trace: name 
Sue 

Trace: pay 
6000 

Trace: name 
Bob 

Trace: pay 
2000 

[4, 2] 
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»»» from tracer import Tracer # Decorator moved to a module file 


>>> @Tracer 
.. class MyList(list): pass # MyList = Tracer(MyList) 


>>> x = MyList([1, 2, 3]) # Triggers Wrapper() 
>>> х.аррепа(4) # Triggers __getattr__, append 


Trace: append 
>>> X.wrapped 


[1, 2, 3, 4] 
>>> WrapList = Tracer(list) # Or perform decoration manually 
>>> x = WrapList([4, 5, 6]) # Else subclass statement required 


>>> x.append(7) 
Trace: append 
>>> х.игаррей 
[4, 5, 6, 7] 
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@Tracer # Decorator approach 


class Person: ... 
bob = Person('Bob', 40, 50) 
sue = Person('Sue', rate=100, hours=60) 


class Person: ... # Non-decorator approach 


bob = Wrapper(Person('Bob', 40, 50)) 
sue - Wrapper(Person('Sue', rate-100, hours-60)) 
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>>> X # 2.6 
Trace: repr _ 

[4, 5, 6, 7] 

>>> X # 3.0 


<tracer.Wrapper object at 0x026C07D0> 
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class Tracer: 


def init (self, aClass): # On @decorator 
self.aClass = aClass # Use instance attribute 
def call (self, *args): # On instance creation 


self.wrapped - self.aClass(*args) # ONE (LAST) INSTANCE PER CLASS! 
return self 
def  getattr (self, attrname): 
print('Trace: ' + attrname) 
return getattr(self.wrapped, attrname) 


QTracer # Triggers __init__ 
class Spam: # Like: Spam = Tracer(Spam) 
def display(self): 
print('Spam!' * 8) 


food = Spam() й Triggers сай” 
food.display() й Triggers __getattr__ 
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Tracer 
class Person: # Person = Tracer(Person) 
def init (self, name): # Wrapper bound to Person 
self.name = name 


bob = Person('Bob') # bob is really a Wrapper 
print(bob.name) # Wrapper embeds a Person 
Sue = Person('Sue') 

print(sue.name) # sue overwrites bob 


print(bob.name) # OOPS: now bob's name is 'Sue'! 
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Trace: name 
Bob 
Trace: name 
Sue 
Trace: name 
Sue 
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class Spam: # Non-decorator version 

sera # Any class will do 
food = Wrapper(Spam()) # Special creation syntax 
QTracer 
class Spam: # Decorator version 

sees # Requires @ syntax at class 
food = Spam() # Normal creation syntax 
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instances = {} 
def getInstance(aClass, *args): 
if aClass not in instances: 
instances[aClass] = aClass(*args) 
return instances[aClass] 


bob = getInstance(Person, 'Bob', 40, 10) # Versus: bob = Person('Bob', 40, 10) 
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instances = {} 
def getInstance(object): 
aClass = object. class | 
if aClass not in instances: 
instances[aClass] = object 
return instances[aClass] 


bob - getInstance(Person('Bob', 40, 10)) й Versus: bob = Person('Bob', 40, 10) 
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def func(x, y): # Nondecorator version 

m # def tracer(func, args): ... func(*args) 
result = tracer(func, (1, 2)) # Special call syntax 
Qtracer 
def func(x, y): # Decorator version 

Ca # Rebinds name: func = tracer(func) 
result = func(1, 2) # Normal call syntax 
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# Registering decorated objects to an API 


registry = {} 


def register(obj): # Both class and func decorator 
registry[obj. name ] = obj # Add to registry 
return obj # Return obj itself, not a wrapper 
@register 
def spam(x): 
return(x ** 2) # spam = register(spam) 
@register 
def ham(x): 
return(x ** 3) 
@register 
class Eggs: # Eggs = register(Eggs) 


def init (self, x): 
self.data - x ** 4 
def str (self): 
return str(self.data) 


print('Registry:') 
for name in registry: 


print(name, '-»', registry[name], type(registry[name])) 


print('\nManual calls:') 


print(spam(2)) # Invoke objects manually 
print (ћат(2)) # Later calls not intercepted 
X = Eggs(2) 

print(X) 


print('\nRegistry calls:') 
for name in registry: 
print(name, '-»', registry[name](3)) # Invoke from registry 
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Registry: 

Eggs => <class ' main .Eggs'» «class 'type'» 

ham => «function ham at 0x02CFB738» «class 'function'» 
spam -» «function spam at OxO2CFB6FO» «class 'function'» 


Manual calls: 
4 
8 
16 


Registry calls: 


Eggs => 81 
ham => 27 
spam => 9 
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# Augmenting decorated objects directly 


»»» def decorate(func): 
func.marked - True # Assign function attribute for later use 
return func 


>>> @decorate 
. def spam(a, b): 
return a + b 


>>> spam.marked 
True 


>>> def annotate(text): # Same, but value is decorator argument 
def decorate(func): 
func.label = text 
return func 
return decorate 


>>> @annotate('spam даға") 
... def spam(a, b): # spam = annotate(...)(spam) 


return a + b 


>>> Spam(1, 2), spam.label 
(3, ‘spam data') 
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Privacy for attributes fetched from class instances. 

See self-test code at end of file for a usage example. 
Decorator same as: Doubler - Private('data', 'size')(Doubler). 
Private returns onDecorator, onDecorator returns onInstance, 
and each onInstance instance embeds a Doubler instance. 


traceMe - False 
def trace(*args): 
if traceMe: print('[' + ' '.join(map(str, args)) + ']') 


def Private(*privates): # privates in enclosing scope 
def onDecorator(aClass): # aClass in enclosing scope 
class onInstance: # wrapped in instance attribute 


def init (self, *args, **kargs): 
self.wrapped - aClass(*args, **kargs) 
def  getattr (self, attr): # My attrs don't call getattr 
trace('get:', attr) # Others assumed in wrapped 
if attr in privates: 
raise TypeError('private attribute fetch: ' + attr) 
else: 
return getattr(self.wrapped, attr) 
def  setattr (self, attr, value): # Outside accesses 


trace('set:', attr, value) # Others run normally 


if attr -- 'wrapped': # Allow my attrs 
self. dict [attr] - value # Avoid looping 
elif attr in privates: 
raise TypeError('private attribute change: ' + attr) 
else: 
setattr(self.wrapped, attr, value) # Wrapped obj attrs 
return onInstance # Or use dict | 


return onDecorator 


if name == ' main ': 
traceMe - True 


GPrivate('data', 'size') # Doubler = Private(...)( Doubler) 
class Doubler: 
def init (self, label, start): 


self.label - label # Accesses inside the subject class 

self.data = start # Not intercepted: run normally 
def size(self): 

return len(self.data) # Methods run with no checking 
def double(self): # Because privacy not inherited 


for i in range(self.size()): 
self.data[i] = self.data[i] * 2 
def display(self): 
print('%s => %s' % (self.label, self.data)) 


X = Doubler('X is', [1, 2, 3]) 
Y = Doubler('Y is', [-10, -20, -30]) 


# The followng all succeed 


print(X.label) # Accesses outside subject class 
X.display(); X.double(); X.display() # Intercepted: validated, delegated 
print(Y.label) 


Y.display(); Y.double() 
Y.label - 'Spam' 
Y.display() 


# The following all fail properly 

print(X.size()) # prints "TypeError: private attribute fetch: size" 
print(X.data) 

X.data = [1, 1, 1] 

X.size = lambda S: 0 

print(Y.data) 

print(Y.size()) 


Пегасеме тгиеррроооооове 0000000000 0000000000000 
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[set: wrapped < main .Doubler object at 0x02B2AAFO0»] 
[set: wrapped « main .Doubler object at 0x02B2AE70»] 
[get: label] 


X is 

[get: display] 

X is => [№ 2, 3] 

[get: double] 

[get: display] 

X is => [2, 4, 6] 

[get: label] 

Y is 

[get: display] 

Y is => [-10, -20, -30] 
[get: double] 

[set: label Spam] 

[get: display] 

Spam => [-20, -40, -60] 
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Class decorator with Private and Public attribute declarations. 
Controls access to attributes stored on an instance, or inherited 
by it from its classes. Private declares attribute names that 
cannot be fetched or assigned outside the decorated class, and 
Public declares all the names that can. Caveat: this works in 

3.0 for normally named attributes only: X operator overloading 
methods implicitly run for built-in operations do not trigger 
either  getattr or  getattribute in new-style classes. 

Ада X methods here to intercept and delegate built-ins. 


traceMe - False 
def trace(*args): 
if traceMe: print('[' + 


" '.join(map(str, args)) + ']') 
def accessControl(faillf): 
def onDecorator(aClass): 
class onInstance: 
def init (self, *args, **kargs): 
self. wrapped - aClass(*args, **kargs) 
def  getattr (self, attr): 
trace('get:', attr) 
if faillf(attr): 
raise TypeError('private attribute fetch: ' + attr) 
else: 
return getattr(self. wrapped, attr) 
def  setattr (self, attr, value): 
trace('set:', attr, value) 
if attr -- ' onInstance wrapped': 
self. dict [attr] - value 
elif faillf(attr): 
raise TypeError('private attribute change: ' + attr) 
else: 
setattr(self. wrapped, attr, value) 
return onInstance 
return onDecorator 


def Private(*attributes): 
return accessControl(faillf-(lambda attr: attr in attributes)) 


def Public(*attributes): 
return accessControl(faillf-(lambda attr: attr not in attributes)) 
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»»» from access import Private, Public 


»»» GPrivate('age') # Person = Private('age')( Person) 
. class Person: # Person = oninstance with state 
def _init_(self, name, age): 
self.name = name 
self.age = age # Inside accesses run normally 


>>> X = Person('Bob', 40) 

>>> X.name # Outside accesses validated 
'Bob' 

»»» X.name - 'Sue' 

»»» X.name 

'Sue 
»»» X.age 

TypeError: private attribute fetch: age 
»»» X.age - 'Tom' 

TypeError: private attribute change: age 


>>> GPublic('name') 
. class Person: 
def init (self, name, age): 
self.name - name 
self.age - age 


>>> X = Person('bob', 40) # X is an onInstance 

»»» X.name # onInstance embeds Person 
"роб" 

»»» X.name з 'Sue' 

»»» X.name 

"Sue 
>>> X.age 

TypeError: private attribute fetch: age 
>>> X.age = 'Tom' 

TypeError: private attribute change: age 
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C:\misc> c:\python26\python 
>>> from access import Private 
>>> GPrivate('age') 
.. Class Person: 
def _init_(self): 
self.age = 42 
def _str_(self): 
return ‘Person: ' + str(self.age) 
def add (self, yrs): 
self.age 4- yrs 


»»» X - Person() 


»»» X.age # Name validations fail correctly 
TypeError: private attribute fetch: age 

>>> print(X) #  getattr | => runs Person.__str__ 
Person: 42 

>>> X + 10 #  getattr => runs Person. add | 
»»» print(X) #  getattr => runs Person. str__ 
Person: 52 
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C:\misc> c:\python30\python 
>>> from access import Private 
>>> GPrivate('age') 
. Class Person: 
def init (self): 


self.age - 42 
def str (self): 

return ‘Person: ' + str(self.age) 
def add (self, yrs): 

self.age += yrs 


$35 X = Person() # Name validations still work 

>>> X.age # But 3.0 fails to delegate built-ins! 

TypeError: private attribute fetch: age 

>>> print(X) 

<access.onInstance object at 0x025E0790» 

>>> X + 10 

TypeError: unsupported operand type(s) for +: 'onInstance' and 'int' 

>>> print(X) 

<access.onInstance object at 0x025E0790> 
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def accessControl(faillf): 
def onDecorator(aClass): 
class onInstance: 
def init (self, *args, **kargs): 
self. wrapped - aClass(*args, **kargs) 


# Intercept and delegate operator overloading methods 
def str (self): 
return str(self. wrapped) 
def __ ада (self, other): 
return self. wrapped + other 
def  getitem (self, index): 


return self. wrapped[index] # If needed 
def _call_(self, *args, **kargs): 
return self. wrapped(*arg, *kargs) # If needed 


...plus any others needed... 


# Intercept and delegate named attributes 
def  getattr (self, attr): 


def  setattr (self, attr, value): 


return onInstance 
return onDecorator 
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# trace support as before 


def accessControl(faillf): 
def onDecorator(aClass): 
def getattributes(self, attr): 
trace('get:', attr) 
if faillf(attr): 
raise TypeError('private attribute fetch: ' + attr) 
else: 
return object. getattribute (self, attr) 
aClass. getattribute_ = getattributes 
return aClass 
return onDecorator 


def Private(*attributes): 
return accessControl(faillf-(lambda attr: attr in attributes)) 


def Public(*attributes): 
return accessControl(faillf-(lambda attr: attr not in attributes)) 
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002 700000000000000000000000000000000000000000 
class Person: 


def giveRaise(self, percent): 
self.pay = int(self.pay * (1 + percent)) 
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class Person: 
def giveRaise(self, percent): # Validate with inline code 
if percent « 0.0 or percent » 1.0: 
raise TypeError, 'percent invalid' 
self.pay = int(self.pay * (1 + percent)) 
class Person: # Validate with asserts 
def giveRaise(self, percent): 


assert percent >= 0.0 and percent <= 1.0, ‘percent invalid’ 
self.pay = int(self.pay * (1 + percent)) 
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class Person: 
@rangetest(percent=(0.0, 1.0)) # Use decorator to validate 


def giveRaise(self, percent): 
self.pay = int(self.pay * (1 + percent)) 
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def rangetest(*argchecks): # Validate positional arg ranges 
def onDecorator(func): 
if not debug : # True if "python -O main.py args..." 
return func # No-op: call original directly 
else: # Else wrapper while debugging 


def onCall(*args): 
for (ix, low, high) in argchecks: 
if args[ix] « low or args[ix] » high: 
errmsg = ‘Argument Xs not in %s..%s' % (ix, low, high) 
raise TypeError(errmsg) 
return func(*args) 
return onCall 
return onDecorator 
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# File devtools test.py 


from devtools import rangetest 


print( debug ) # False if "python —O main.py" 
@rangetest((1, 0, 120)) # persinfo = rangetest(...)(persinfo) 
def persinfo(name, age): # age must be in 0..120 


print('%s is %s years old' % (name, age)) 


@rangetest([0, 1, 12], (1, 1, 31], [2, 0, 20091) 
def birthday(M, D, Y): 
print('birthday = {0}/{1}/{2}'.format(M, D, Y)) 


class Person: 
def init (self, name, job, pay): 
self.job - job 
self.pay - pay 


@rangetest([1, 0.0, 1.0]) # giveRaise = rangetest(...)(giveRaise) 
def giveRaise(self, percent): # Arg 0 is the self instance here 
self.pay = int(self.pay * (1 + percent)) 


# Comment lines raise TypeError unless "python -O" used on shell command line 


persinfo('Bob Smith', 45) # Really runs onCall(...) with state 
#persinfo('Bob Smith', 200) # Or person if —O cmd line argument 


birthday(5, 31, 1963) 
#birthday(5, 32, 1963) 


sue = Person('Sue Jones', 'dev', 100000) 


sue.giveRaise(.10) # Really runs onCall(self, .10) 
print(sue.pay) # Or giveRaise(self, .10) if —O 
#sue.giveRaise(1.10) 

#print(sue.pay) 


UU00000000000000000000000000000UUPython 2.60 
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C:\misc> C:\python30\python devtools test.py 
True 

Bob Smith is 45 years old 

birthday = 5/31/1963 

110000 


UUUUUUUUUUUUUUUUUUUUUUUUTypeErrorUUUUUUUUUUUUUUUU 
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C:\misc> C:\python30\python devtools test.py 
True 

Bob Smith is 45 years old 

birthday - 5/31/1963 

110000 

TypeError: Argument 1 not in 0.0..1.0 
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C:\misc> C:\python30\python -0 devtools test.py 
False 

Bob Smith is 45 years old 

birthday = 5/31/1963 

110000 

231000 
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File devtools.py: function decorator that performs range-test 
validation for passed arguments. Arguments are specified by 
keyword to the decorator. In the actual call, arguments may 
be passed by position or keyword, and defaults may be omitted. 
See devtools test.py for example use cases. 


trace - True 


def rangetest(**argchecks): # Validate ranges for both+defaults 
def onDecorator(func): # onCall remembers func and argchecks 
if not _ debug : # True if "python —O main.py args..." 
return func # Wrap if debugging; else use original 
else: 


import sys 


code - func. code 
allargs = code.co varnames[:code.co argcount] 
funcname = func. name | 


def onCall(*pargs, **kargs): 
# All pargs match first N expected args by position 
# The rest must be in kargs or be omitted defaults 
positionals - list(allargs) 
positionals - positionals[:len(pargs)] 


for (argname, (low, high)) in argchecks.items(): 
# For all args to be checked 
if argname in kargs: 
# Was passed by name 
if kargs[argname] « low or kargs[argname] » high: 
errmsg = '{0} argument "(1)" not in {2}..{3}' 
errmsg - errmsg.format(funcname, argname, low, high) 
raise TypeError(errmsg) 


elif argname in positionals: 
# Was passed by position 
position - positionals.index(argname) 
if pargs[position] « low or pargs[position] » high: 
errmsg = '{0} argument "{1}" not in {2}..{3}' 
errmsg - errmsg.format(funcname, argname, low, high) 
raise TypeError(errmsg) 


else: 
# Assume not passed: default 
if trace: 
print('Argument "(о)" defaulted'.format(argname)) 
return func(*pargs, **kargs) # OK: run original call 


return onCall 
return onDecorator 
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# File devtools test.py 
# Comment lines raise TypeError unless "python — О" used on shell command line 
from devtools import rangetest 


# Test functions, positional and keyword 


@rangetest(age=(0, 120)) # persinfo = rangetest(...)(persinfo) 
def persinfo(name, age): 
print('Xs is Xs years old' % (name, age)) 


@rangetest(M=(1, 12), D=(1, 31), Y=(0, 2009)) 
def birthday(M, D, Y): 
print('birthday = {0}/{1}/{2}'.format(M, D, Y)) 


persinfo('Bob', 40) 
persinfo(age-40, name-'Bob') 
birthday(5, D-1, Y-1963) 


#persinfo('Bob', 150) 
#persinfo(age=150, name='Bob') 
#birthday(5, D=40, Y=1963) 


# Test methods, positional and keyword 


class Person: 

def _init_(self, name, job, pay): 

self.job = job 

self.pay = pay 

# giveRaise = rangetest(...)(giveRaise) 

@rangetest(percent=(0.0, 1.0)) # percent passed by name or position 
def giveRaise(self, percent): 

self.pay = int(self.pay * (1 + percent)) 


bob = Person('Bob Smith’, 'dev', 100000) 
sue = Person('Sue Jones’, 'dev', 100000) 
bob. giveRaise(.10) 

sue. giveRaise(percent=.20) 
print(bob.pay, sue.pay) 
#bob.giveRaise(1.10) 
#bob.giveRaise(percent=1.20) 


# Test omitted defaults: skipped 


@rangetest(a=(1, 10), b=(1, 10), c=(1, 10), d=(1, 10)) 
def omitargs(a, b=7, c=8, d=9): 


print(a, b, c, d) 


omitargs(1, 2, 3, 4) 
omitargs(1, 2, 3) 
omitargs(1, 2, 3, d=4) 
omitargs(1, d=4) 
omitargs(d=4, a=1) 
omitargs(1, b=2, d=4) 
omitargs(d=8, c=7, a=1) 


#omitargs(1, 2, 3, 11) # Bad а 
#omitargs(1, 2, 11) # Bad с 
#omitargs(1, 2, 3, d=11) # Bad а 
#omitargs(11, d=4) # Bada 
#omitargs(d=4, а=11) # Bad a 
#omitargs(1, b=11, d=4) # Bad b 


#omitargs(d=8, c=7, a=11) # Bada 
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C:\misc> C:\python30\python devtools test.py 
Bob is 40 years old 
Bob is 40 years old 
birthday - 5/1/1963 


110000 120000 

1234 

Argument "d" defaulted 
1.2339 

1234 

Argument "c" defaulted 
Argument "b" defaulted 
1784 

Argument "c" defaulted 
Argument "b" defaulted 
1784 

Argument "c" defaulted 
1284 

Argument "b" defaulted 
1775 
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TypeError: giveRaise argument "percent" not in 0.0..1.0 
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# In Python 3.0 (апа 2.6 for compatibility): 
»»» def func(a, b, c, d) 

х=1 

y=2 


>>> code = func. code | # Code object of function object 

>>> code.co_nlocals 

6 

>>> code.co_varnames # All local var names 

(“а"; "p^ "e's “d's pu "уз 

>>> code.co varnames[:code.co argcount] # First N locals are expected args 
' О ' ' ' ' ' ' 

( a 2 b › С > d ) 


>>> import sys # For backward compatibility 
>>> Sys.version info # [0] is major release number 


(3, 0, 0, 'final', 0) 
>>> code = func. code if sys.version_info[0] == 3 else func.func code 
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func. code attribute[][]]func.func code in 2.50000000000 
. code [J[][]Python 2.6000000000000000000000009іғ00000 
00000 


0000 


ОООО000000000000000000Рућопро0000000000000000 
Python 2.6[]Python З.ОПОДОДОЛО 


'0000000000000000000000000 
‘Od ef nam ab bd dn HII! 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОООД000000000000000000000" na me - va tu e" 0000000000 
Uname 0UUU 


ОДООД00000000000000000----О0000000000000000000 
ОДООООО000000000000000000000000000000000000000000000 
00----ООООД00000000000000000000000000000000000000000 
ОДОД0О000000000000000000000000000000000000000РУбпоп 
ПО000000—=00000000000000000000000000 


0000 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUU 


""раго5 О00МОДОООООООО0О000О000000000МО0О00000000 
О000000Руєһопо0000000000000000000000000000000 


“"ПООО0С00000000000000000000000000000000030*рагоѕр 
000000 


"ОМОДООД0О0000000000000000000000000000000000 


"ООД0000000000000РРкагаз ДОООООООООООО0000МОДО000 
О000000000000000000000000000000000000*рагоѕП0000000 
00000000000000000000000000000000 


ОДД000000"раго500МОДОО0О00О000000000000000М0000 
QO0000000000000000000000000**kargsQ000000000000000000 
00000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000 
000000000000000000 


0008 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


omitargs() 
omitargs(d=8, c=7, b=6) 
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@rangetest(a=(1, 5), c=(0.0, 1.0)) 
def func(a, b, c): # func = rangetest(...)(func) 
print(a + b + c) 


0000000 


@rangetest 
def fünc(a:(1; 5), By с:(0.0; 1.0)): 
print(a + b + c) 
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# Using decorator arguments 


def rangetest(**argchecks): 
def onDecorator(func): 
def onCall(*pargs, **kargs): 
print(argchecks) 
for check in argchecks: pass # Add validation code here 
return func(*pargs, **kargs) 
return onCall 
return onDecorator 


@rangetest(a=(1, 5), c=(0.0, 1.0)) 
def func(a, b, c): # func = rangetest(...)(func) 
print(a + b + c) 


furic(4, 2, 623) # Runs onCall, argchecks in scope 


# Using function annotations 


def rangetest(func): 
def onCall(*pargs, **kargs): 
argchecks = func. annotations | 
print (argchecks) 
for check in argchecks: pass # Add validation code here 
return func(*pargs, **kargs) 
return onCall 


@rangetest 
def func(a:(1, 5), b, c:(0.0, 1.0)): # func = rangetest(func) 
print(a + b + c) 


func(1, 2, c=3) # Runs onCall, annotations on func 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 一 一 UUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


‘a’ 2 ‘tly 825 “E's 1030. 2094 


à E dig Sip ТЕЧЕ (00:5, L0) 


Os Os 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
一 一 UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UU000000000000000000000000000000U00000UUPython 3.0 
ПППППППРУ Поп 2.6000000000000000000000000000000000 


о0000000000000009аеғ000000000000000000000—=0000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


ОДООДО00000000000000000000000000000----0000000000 
ОДООООО000000000000000000000000000000000000000000000 
ОДОООО000000000000000000000000000000 


D00000000000000000Python 3.ХОООООДО000О000000000000 
ОДООООО000000000000000000000000000000000000... 


00000000008 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
00000000 


def typetest(**argchecks): 
def onDecorator(func): 


def onCall(*pargs, **kargs): 
positionals - list(allargs)[:len(pargs)] 
for (argname, type) in argchecks.items(): 
if argname in kargs: 
if not isinstance(kargs[argname], type): 


raise TypeError(errmsg) 
elif argname in positionals: 
position - positionals.index(argname) 
if not isinstance(pargs[position], type): 


raise TypeError(errmsg) 
else: 
# Assume not passed: default 
return func(*pargs, **kargs) 
return onCall 
return onDecorator 


@typetest(a=int, c-float) 


def func(a, b, c, d): # func = typetest(...)(func) 
func(1, 2, 3.0, 4) # Okay 
func('spam', 2, 99, 4) # Triggers exception correctly 
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Qtypetest 
def func(a: int, b, c: float, d): # func = typetest(func) 
eise # Gasp!... 
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import time 


def timer(label-'', trace-True): # On decorator args: retain args 
def onDecorator(func): # On @: retain decorated func 
def onCall(*args, **kargs): # On calls: call original 
start - time.clock() # State is scopes + func attr 


result = func(*args, **kargs) 
elapsed = time.clock() - start 
onCall.alltime += elapsed 
if trace: 
format = "%5%5: %.5f, %.5f' 
values = (label, func. name , elapsed, onCall.alltime) 
print(format % values) 
return result 
onCall.alltime - O 
return onCall 
return onDecorator 


# Test on functions 


@timer(trace=True, label='[CCC]==>') 
def listcomp(N): # Like listcomp = timer(...)(listcomp) 
return [x * 2 for x in range(N)] # listcomp(...) triggers onCall 


@timer(trace=True, label='[MMM]==>') 
def mapcall(N): 
return list(map((lambda x: x * 2), range(N))) # list() for 3.0 views 


for func in (listcomp, mapcall): 


result = func(5) # Time for this call, all calls, return value 
func(5000000) 

print(result) 

print('allTime = %s\n' X func.alltime) # Total time for all calls 


# Test on methods 


class Person: 
def init (self, name, pay): 


self.name - name 
self.pay - pay 


Qtimer() 
def giveRaise(self, percent): # giveRaise = timer()( giveRaise) 
self.pay *= (1.0 + percent) # tracer remembers giveRaise 


@timer(label='**') 
def lastName(self): # lastName = timer(...)(lastName) 
return self.name.split()[-1] # alltime per class, not instance 


bob = Person('Bob Smith', 50000) 


sue = Person('Sue Jones', 100000) 

bob.giveRaise(.10) 

sue.giveRaise(.20) # runs onCall(sue, .10) 

print(bob.pay, sue.pay) 

print(bob.lastName(), sue.lastName()) # runs onCall(bob), remembers lastName 


print('%.5f %.5f' % (Person.giveRaise.alltime, Person.lastName.alltime)) 


# Expected output 


[CCC]==>listcomp: 0.00002, 0.00002 
[CCC]==>listcomp: 1.19636, 1.19638 
[0, 2, 4, 6, 8] 


allTime - 1.19637775192 
[MMM]==>mapcall: 0.00002, 0.00002 
[MMM]==>mapcall: 2.29260, 2.29262 
[0, 2, 4, 6, 8] 

allTime - 2.2926232943 


giveRaise: 0.00001, 0.00001 
giveRaise: 0.00001, 0.00002 
55000.0 120000.0 

**lastName: 0.00001, 0.00001 
**lastName: 0.00001, 0.00002 
Smith Jones 

0.00002 0.00002 
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traceMe - False 
def trace(*args): 
if traceMe: print('[' + ' '.join(map(str, args)) + ']') 


def accessControl(faillf): 
def onDecorator(aClass): 
if not debug : 
return aClass 
else: 
class onInstance: 


def init (self, *args, **kargs): 
self. wrapped - aClass(*args, **kargs) 
def  getattr (self, attr): 
trace('get:', attr) 
if faillf(attr): 
raise TypeError('private attribute fetch: ' + attr) 
else: 
return getattr(self. wrapped, attr) 
def  setattr (self, attr, value): 
trace('set:', attr, value) 
if attr -- ' onInstance wrapped': 
self. dict [attr] - value 
elif faillf(attr): 
raise TypeError('private attribute change: ' + attr) 
else: 
setattr(self. wrapped, attr, value) 
return onInstance 
return onDecorator 


def Private(*attributes): 
return accessControl(faillf-(lambda attr: attr in attributes)) 


def Public(*attributes): 
return accessControl(faillf-(lambda attr: attr not in attributes)) 


# Test code: split me off to another file to reuse decorator 


GPrivate('age') # Person = Private('age')( Person) 
class Person: # Person = опіпзіапсе with state 
def init (self, name, age): 
self.name - name 
self.age - age # Inside accesses run normally 


X = Person('Bob', 40) 


print(X.name) # Outside accesses validated 
X.name = 'Sue' 

print(X.name) 

#print(X.age) # FAILS unles "python —O" 

#X.age = 999 # ditto 

#print(X.age) # ditto 


@Public( ‘name’ ) 
class Person: 
def _init_(self, name, age): 
self.name = name 
self.age = age 


X = Person('bob', 40) # X is an onInstance 
print(X.name) # onInstance embeds Person 
X.name - 'Sue' 

print(X.name) 

#print(X.age) # FAILS unless "python —O main.py" 

#Х.аре = 999 # ditto 


#print(X.age) # ditto 
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class Extras: 
def extra(self, args): # Normal inheritance: too static 


class Clienti(Extras): ... # Clients inherit extra methods 
class Client2(Extras): ... 

class Client3(Extras): ... 

X = Clienti() # Make an instance 
X.extra() # Run the extra methods 
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def extra(self, arg): ... 
class Clienti: ... # Client augments: too distributed 
if required(): 
Clienti.extra = extra 
class Cliént2: res 
if required(): 
Client2.extra = extra 
class Client3: ... 
if required(): 


Client3.extra = extra 


X = Client1() 
X.extra() 
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def extra(self, arg): ... 
def extras(Class): # Manager function: too manual 
if required(): 


Class.extra = extra 


class Clienti: ... 
extras(Client1) 


class Client2: ... 
extras (Client2) 


class Client3: ... 
extras (Client3) 


X = Client1() 
X.extra() 
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def extra(self, arg): ... 


class Extras(type): 
def init (Class, classname, superclasses, attributedict): 
if required(): 
Class.extra - extra 
class Clienti(metaclass-Extras): ... 


class Client2(metaclass-Extras): ... 
class Client3(metaclass-Extras): ... 


# Metaclass declaration only 
# Client class is instance of meta 


X = Clienti() 


# X is instance of Client] 
X.extra() 
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def extra(self, arg): ... 


def extras(Class): 
if required(): 
Class.extra - extra 
return Class 


class: Cliénti:i ¿çs 
Clienti = extras(Client1) 


21455 CLICNEZ: sws 
Client2 = extras(Client2) 


class Client3: ... 
Client3 = extras(Client3) 


X = Clienti() 
X.extra() 
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def extra(self, arg): ... 
def extras(Class): 
if required(): 
Class.extra - extra 
return Class 


@extras 
class Clienti: ... # Clientl = extras(Clientl) 


@extras 
class Client2: ... # Rebinds class independent of instances 


@extras 
class Client3: ... 


X = Client1() # Makes instance of augmented class 
X.extra() # X is instance of original Client] 
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C:\misc> c:\python30\python 


>>> type([]) # In 3.0 list is instance of list type 
«class “lists 

>>> type(type([])) # Type of list is type class 

«class 'type'» 

»»» type(list) # Same, but with type names 

«class 'type'» 

»»» type(type) # Type of type is type: top of hierarchy 


«class 'type'» 


0UU000031000000UUUUUU0U00UPython 2.6000000000000000 
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0000 


C:\misc> c:\python26\python 

>>> type([]) # In 2.6, type is a bit different 
«type 'list'» 

>>> type(type([])) 

«type 'type'» 


»»» type(list) 
«type 'type'» 
»»» type(type) 
«type 'type'» 
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C:\misc> c:\python30\python 
>>> class C: pass 


>>> X = С() 
»»» type(X) 
«class ' main .C'» 


>>> X. class | 
«class ' main .C'» 


»»» type(C) 

«class 'type'» 
»»» C. class 
«class 'type'» 


# 3.0 class object (new-style) 


# Class instance object 


# Instance is instance of class 


# Instance's class 


# Class is instance of type 


# Class's class is type 
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C:\misc> с: Mpython26 python 

»»» class C(object): pass # In 2.6 new-style classes, 
Psi # classes have a class too 
>>> Х = СГ) 

>>> type(X) 

<class ' main .C'» 
»»» type(C) 

«type 'type'» 


»»» X. class 
«class ' main .C'» 
»»» C. class 
«type 'type'» 
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C:\misc> c:\python26\python 

>>> class C: pass # In 2.6 classic classes, 

«кене # classes have no class themselves 
>>> X = С() 

>>> type(X) 

<type ‘instance'> 
>>> type(C) 

«type 'classobj'» 


>>> X. class | 

<class main .C at Ox005F85A0» 

>>> C. class. 

AttributeError: class C has no attribute ' class ' 
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class = type(classname, superclasses, attributedict) 


type cal ППППППППППГЕуреП pa bm nd 
000000 


type. new (typeclass, classname, superclasses, attributedict) 
type. init (class, classname, superclasses, attributedict) 


__new_ ПОДООДОДООсіаве 000000 int _ 00000000000000 
ООДОДО000000суреоородр00000000000 
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class Spam(Eggs): # Inherits from Eggs 


data = 1 # Class data attribute 
def meth(self, arg): # Class method attribute 
pass 
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брат = type('Spam', (Eggs,), ( Чака": 1, 'meth': meth, ' module ": ' main "Рр 
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class Spam(metaclass-Meta): # 3.0 and later 
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class Spam(Eggs, metaclass-Meta): # Other supers okay 
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class spam(object): # 2.6 version (only) 
_ metaclass = Meta 
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class = Meta(classname, superclasses, attributedict) 
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Meta. new (Meta, classname, superclasses, attributedict) 
Meta. init (class, classname, superclasses, attributedict) 
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class Spam(Eggs, metaclass-Meta): # Inherits from Eggs, instance of Meta 
data - 1 # Class data attribute 
def meth(self, arg): # Class method attribute 
pass 
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Spam = Meta('Spam', (Eggs,), ('data': 1, 'meth': meth, ' module ': ' main "Рр 
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class Meta(type): 
def new (meta, classname, supers, classdict): 


# Run by inherited type. call | 
return type. new (meta, classname, supers, classdict) 
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class MetaOne(type): 


def new (meta, classname, supers, classdict): 
print('In MetaOne.new:', classname, supers, classdict, sep='\n...') 
return type. new (meta, classname, supers, classdict) 


class Eggs: 
pass 


print('making class') 
class Spam(Eggs, metaclass-MetaOne): # Inherits from Eggs, instance of Meta 


data - 1 # Class data attribute 
def meth(self, arg): # Class method attribute 
pass 


print('making instance') 
X = Spam() 
print('data:', X.data) 
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making class 
In MetaOne.new: 


· . Spam 
...(«class ' main .Eggs'»,) 
...(' module ': ' main ', "даға": 1, 'meth': «function meth at 0х02АЕВА08>) 


making instance 
data: 1 
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class MetaOne(type): 
def new (meta, classname, supers, classdict): 
print('In MetaOne.new: ', classname, supers, classdict, sep='\n...') 
return type. new (meta, classname, supers, classdict) 


def init (Class, classname, supers, classdict): 
print('In MetaOne init:', classname, supers, classdict, ѕер= '\п...') 
print('...init class object:', list(Class. dict .keys())) 


class Eggs: 
pass 


print('making class') 
class Spam(Eggs, metaclass=MetaOne): | й Inherits from Eggs, instance of Meta 


data = 1 # Class data attribute 
def meth(self, arg): # Class method attribute 
pass 


print('making instance’) 


X = Spam() 
print('data:', X.data) 
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making class 
In MetaOne.new: 
...Spam 
...(«class ' main .Eggs'»,) 
..(' module ': ' main ', 'data': 1, 'meth': «function meth at 0x02AAB810>} 
In MetaOne init: 
...5рат 
...(«class ' main .Eggs'»,) 
..(' module ': ' main ", 'data': 1, 'meth': «function meth at 0х02ААВ810>) 
...init class object: [' module ', 'data', 'meth', ' doc '] 
making instance 
data: 1 
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# A simple function can serve as a metaclass too 

def MetaFunc(classname, supers, classdict): 
print('In MetaFunc: ', classname, supers, classdict, sep='\n...') 
return type(classname, supers, classdict) 


class Eggs: 
pass 


print('making class‘) 


class Spam(Eggs, metaclass=MetaFunc): # Run simple function at end 
data = 1 # Function returns class 
def meth(self, args): 
pass 


print('making instance’) 
X = Spam() 
print('data:', X.data) 
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making class 
In MetaFunc: 
...Spam 
...(«class ' main .Eggs'»,) 
..(' module ': ' main ', 'data': 1, 'meth': «function meth at 0x02B8B6A8>} 
making instance 
data: 1 
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# call can be redefined, metas can have metas 


class SuperMeta(type): 
def call (meta, classname, supers, classdict): 
print('In SuperMeta.call: ', classname, supers, classdict, sep='\n...') 
return type. call (meta, classname, supers, classdict) 


class SubMeta(type, metaclass=SuperMeta) : 
def new (meta, classname, supers, classdict): 
print('In SubMeta.new: ', classname, supers, classdict, sep='\n...') 
return type. new (meta, classname, supers, classdict) 


def init (Class, classname, supers, classdict): 
print('In SubMeta init:', classname, supers, classdict, sep='\n...') 
print('...init class object:', list(Class. dict .keys())) 


class Eggs: 
pass 


print('making class') 
class Spam(Eggs, metaclass-SubMeta): 
data - 1 
def meth(self, arg): 
pass 


print('making instance') 


X = Spam() 
print('data:', X.data) 
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making class 
In SuperMeta.call: 


...5рат 
...(«class ' main .Eggs'»,) 
...(' module ': ' main ', 'data': 1, 'meth': «function meth at 0x02B7BA98>} 


In SubMeta.new: 


...5рат 

...(<class " main .Eggs'>,) 

...(' module ': ' main ', 'data': 1, 'meth': «function meth at 0x02B7BA98>} 
In SubMeta init: 

...5рат 

...(«class ' main .Eggs'»,) 

...(' module ': ' main ', 'data': 1, 'meth': «function meth at 0x02B7BA98>} 


...init class object: [' module ', 'data', 'meth', ' doc '] 
making instance 
data: 1 
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class SuperMeta: 
def call (self, classname, supers, classdict): 
print('In SuperMeta.call: ', classname, supers, classdict, sep='\n...') 
Class - self. New (classname, supers, classdict) 
self. Init (Class, classname, supers, classdict) 
return Class 


class SubMeta(SuperMeta): 
def New (self, classname, supers, classdict): 
print('In SubMeta.new: ', classname, supers, classdict, sep='\n...') 
return type(classname, supers, classdict) 


def Init (self, Class, classname, supers, classdict): 
print('In SubMeta init:', classname, supers, classdict, sep='\n...') 
print('...init class object:', list(Class. dict .keys())) 


class Eggs: 
pass 


print('making class') 


class Spam(Eggs, metaclass-SubMeta()): # Meta is normal class instance 
data = 1 # Called at end of statement 
def meth(self, arg): 
pass 


print('making instance') 
X = Spam() 
print('data:', X.data) 
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class MetaOne(type): 
ef new (meta, classname, supers, classdict): # Redefine type method 
print('In MetaOne.new:', classname) 
return type. new (meta, classname, supers, classdict) 
def toast(self): 
print('toast') 


class Super(metaclass-MetaOne): # Metaclass inherited by subs too 
def spam(self): # MetaOne run twice for two classes 
print('spam') 


class C(Super): # Superclass: inheritance versus instance 
def eggs(self): # Classes inherit from superclasses 
print('eggs') # But not from metclasses 
X = C() 
X.eggs() # Inherited from C 
X.spam() # Inherited from Super 
X.toast() # Not inherited from metaclass 
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In MetaOne.new: Super 
In MetaOne.new: C 


eggs 
spam 
AttributeError: 'C' object has no attribute 'toast' 
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# Extend manually - adding new methods to classes 


class Clienti: 
def init (self, value): 


self.value - value 
def spam(self): 
return self.value * 2 


class Client2: 
value = 'ni?' 


def eggsfunc(obj): 
return obj.value * 4 


def hamfunc(obj, value): 
return value + 'ham' 


Clienti.eggs = eggsfunc 
Clienti.ham = hamfunc 


Client2.eggs = eggsfunc 
Client2.ham = hamfunc 


X = С1іепі1('№!') 
print(X.spam() ) 
print(X.eggs()) 
print(X.ham('bacon' )) 
Y = Client2() 


print(Y.eggs()) 
print(Y.ham('bacon')) 
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# Extend with a metaclass - supports future changes better 


def eggsfunc(obj): 
return obj.value * 4 

def hamfunc(obj, value): 
return value + 'ham' 


class Extender(type): 
def new (meta, classname, supers, classdict): 
classdict['eggs'] = eggsfunc 
classdict['ham'] = hamfunc 
return type. new (meta, classname, supers, classdict) 


class Clienti(metaclass=Extender): 
def _init_(self, value): 
self.value = value 
def spam(self): 
return self.value * 2 


class Client2(metaclass=Extender): 
value = 'ni?' 

X = Clienti('Ni!') 

print(X.spam()) 

print(X.eggs()) 

print(X.ham('bacon')) 


Y = Client2() 


print(Y.eggs()) 
print(Y.ham('bacon')) 
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# Can also configure class based on runtime tests 


class MetaExtend(type): 
def new (meta, classname, supers, classdict): 
if sometest(): 
classdict['eggs'] = eggsfunc1 
else: 
classdict['eggs'] = eggsfunc2 
if someothertest(): 
classdict['ham'] = hamfunc 
else: 
classdict['ham'] = lambda *args: "Мої supported' 
return type. new (meta, classname, supers, classdict) 
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# Extend with a decorator: same as providing _ init т a metaclass 


def eggsfunc(obj): 
return obj.value * 4 


def hamfunc(obj, value): 
return value + 'ham' 


def Extender(aClass): 
aClass.eggs - eggsfunc # Manages class, not instance 
aClass.ham = hamfunc # Equiv to metaclass __init__ 
return aClass 


@Extender 
class Client1: # Client! = Extender(Client1) 
def init (self, value): # Rebound at end of class stmt 


self.value = value 
def spam(self): 
return self.value * 2 


QExtender 
class Client2: 
value = 'ni?' 


X = Clienti('Ni!') # X is a Client! instance 
print(X.spam()) 

print(X.eggs()) 

print(X.ham('bacon')) 

Y = Client2() 


print(Y.eggs()) 
print(Y.ham('bacon')) 
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# Class decorator to trace external instance attribute fetches 


def Tracer(aClass): # On @ decorator 
class Wrapper: 
def _init_(self, *args, **kargs): # On instance creation 
self.wrapped = aClass(*args, **kargs) # Use enclosing scope name 
def  getattr (self, attrname): 
print('Trace:', attrname) # Catches all but .wrapped 
return getattr(self.wrapped, attrname) # Delegate to wrapped object 


return Wrapper 


@Tracer 
class Person: # Person = Tracer(Person) 
def init (self, name, hours, rate): # Wrapper remembers Person 
self.name = name 
self.hours = hours 
self.rate = rate # In-method fetch not traced 


def pay(self): 
return self.hours * self.rate 


bob = Person('Bob', 40, 50) # bob is really a Wrapper 
print(bob.name) # Wrapper embeds a Person 
print(bob.pay()) # Triggers __getattr__ 
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Trace: name 
Bob 
Trace: pay 
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# Manage instances like the prior example, but with a metaclass 


def Tracer(classname, supers, classdict): # On class creation call 
aClass - type(classname, supers, classdict) # Make client class 
class Wrapper: 
def init (self, *args, **kargs): # On instance creation 


self.wrapped - aClass(*args, **kargs) 
def  getattr (self, attrname): 
print('Trace:', attrname) # Catches all but .wrapped 
return getattr(self.wrapped, attrname) # Delegate to wrapped object 
return Wrapper 


class Person(metaclass=Tracer): # Make Person with Tracer 
def init (self, name, hours, rate): # Wrapper remembers Person 
self.name = name 
self.hours = hours 
self.rate = rate # In-method fetch not traced 
def pay(self): 
return self.hours * self.rate 


bob = Person('Bob', 40, 50) # bob is really a Wrapper 
print(bob.name) # Wrapper embeds a Person 
print(bob.pay()) # Triggers __getattr__ 
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# File mytools.py: assorted decorator tools 


def tracer(func): # Use function, not class with са! | 

calls = 0 # Else self is decorator instance only 
def onCall(*args, **kwargs): 

nonlocal calls 

calls += 1 

print('call Xs to %s' % (calls, func. name )) 

return func(*args, **kwargs) 
return onCall 


import time 


def timer(label-'', trace-True): # On decorator args: retain args 
def onDecorator(func): # On @: retain decorated func 
def onCall(*args, **kargs): # On calls: call original 
start - time.clock() # State is scopes + func attr 


result = func(*args, **kargs) 
elapsed = time.clock() - start 
onCall.alltime += elapsed 
if trace: 

format = '%5%5: %.5f, % Sf 


values - (label, func. name , elapsed, onCall.alltime) 
print(format % values) 
return result 
onCall.alltime - O 
return onCall 
return onDecorator 
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from mytools import tracer 


class Person: 
@tracer 
def _init_(self, name, pay): 
self.name = name 
self.pay = pay 


@tracer 

def giveRaise(self, percent): # giveRaise = tracer(giverRaise) 
self.pay *= (1.0 + percent) # onCall remembers giveRaise 

@tracer 

def lastName(self): # lastName = tracer(lastName) 


return self.name.split()[-1] 


bob = Person('Bob Smith', 50000) 
sue = Person('Sue Jones', 100000) 
print(bob.name, sue.name) 


sue.giveRaise(.10) # Runs onCall(sue, 10) 
print (sue. pay) 
print(bob.lastName(), sue.lastName()) # Runs onCall(bob), remembers lastName 
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call 1 fo. amit | 
call 2 to init _ 
Bob Smith Sue Jones 
call 1 to giveRaise 
110000.0 

call 1 to lastName 
call 2 to lastName 
Smith Jones 
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# Metaclass that adds tracing decorator to every method of a client class 


from types import FunctionType 
from mytools import tracer 


class MetaTrace(type): 
def new (meta, classname, supers, classdict): 
for attr, attrval in classdict.items(): 
if type(attrval) is FunctionType: # Method? 
classdict[attr] = tracer(attrval) # Decorate it 
return type. new (meta, classname, supers, classdict) # Make class 


class Person(metaclass=MetaTrace): 
def init (self, name, pay): 
self.name - name 
self.pay - pay 
def giveRaise(self, percent): 
self.pay *- (1.0 + percent) 
def lastName(self): 
return self.name.split()[-1] 


bob = Person('Bob Smith', 50000) 

sue - Person('Sue Jones', 100000) 
print(bob.name, sue.name) 
sue.giveRaise(.10) 

print(sue.pay) 

print(bob.lastName(), sue.lastName()) 
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са. 3. tü _ Imit | 
call 2 to init . 
Bob Smith Sue Jones 
call 1 to giveRaise 
110000.0 

call 1 to lastName 
call 2 to lastName 
Smith Jones 
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# Metaclass factory: apply any decorator to all methods of a class 


from types import FunctionType 
from mytools import tracer, timer 


def decorateAll(decorator): 
class MetaDecorate(type): 
def new (meta, classname, supers, classdict): 
for attr, attrval in classdict.items(): 
if type(attrval) is FunctionType: 
classdict[attr] - decorator(attrval) 
return type. new (meta, classname, supers, classdict) 
return MetaDecorate 


class Person(metaclass-decorateAll(tracer)): # Apply a decorator to all 
def init (self, name, pay): 
self.name - name 
self.pay - pay 
def giveRaise(self, percent): 
self.pay *- (1.0 + percent) 
def lastName(self): 
return self.name.split()[-1] 


bob = Person('Bob Smith', 50000) 

sue = Person('Sue Jones', 100000) 
print(bob.name, sue.name) 
sue.giveRaise(.10) 

print(sue.pay) 

print(bob.lastName(), sue.lastName()) 
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call 1 to init | 
са11.2 "to anb | 
Bob Smith Sue Jones 
call 1 to giveRaise 
110000.0 

call 1 to lastName 
call 2 to lastName 
Smith Jones 
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class Person(metaclass-decorateAll(tracer)): # Apply tracer 
class Person(metaclass-decorateAll(timer())): # Apply timer, defaults 


class Person(metaclass-decorateAll(timer(label-'**'))): # Decorator arguments 
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# If using timer: total time per method 


print('-'*40) 

print('%.5f' % Person. init .alltime) 
print('%.5f' % Person.giveRaise.alltime) 
print('%.5f' % Person. lastName.alltime) 
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**lastName: 0.00001, 0.00001 
**lastName: 0.00001, 0.00002 
Smith Jones 
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# Class decorator factory: apply any decorator to all methods of a class 


from types import FunctionType 
from mytools import tracer, timer 


def decorateAll(decorator): 
def DecoDecorate(aClass): 
for attr, attrval in aClass. dict .items(): 
if type(attrval) is FunctionType: 
setattr(aClass, attr, decorator(attrval)) # Not дісі | 


return aClass 
return DecoDecorate 


@decorateAll(tracer) # Use a class decorator 
class Person: # Applies func decorator to methods 
def init (self, name, pay): # Person = decorateAIll(..)( Person) 
self.name - name # Person = DecoDecorate( Person) 


self.pay - pay 
def giveRaise(self, percent): 
self.pay *- (1.0 + percent) 
def lastName(self): 
return self.name.split()[-1] 


bob = Person('Bob Smith', 50000) 

sue - Person('Sue Jones', 100000) 
print(bob.name, sue.name) 
sue.giveRaise(.10) 

print(sue.pay) 

print(bob.lastName(), sue.lastName()) 
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call 1 to anit | 

call2 to init 

Bob Smith Sue Jones 
call 1 to giveRaise 
110000.0 

call 1 to lastName 

call 2 to lastName 

Smith Jones 
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GdecorateAll(tracer) # Decorate all with tracer 
@decorateAll(timer()) # Decorate all with timer, defaults 


@decorateAll(timer(label='@@')) # Same but pass a decorator argument 
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# If using timer: total time per method 


print('-'*40) 

print('%.5f' % Person. init .alltime) 
print('%.5f' % Person.giveRaise.alltime) 
print('%.5f' % Person. lastName.alltime) 
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00 
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UUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
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_new_ П іп ПООО00000000000000000000—=000000000 
一 一 LUUUUUUUUUUUUUUUUUU 


2.[]Python 3.ОДООДО0000000000000000000с1аз5 
C(metaclass=M)[0Python 2.XQ0000000__metaclass «МОП 


Python З.ОБО00000000теќёасіаѕ$0000000000000000000000 


3.)00000000с1а55 ООООООО000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
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0000000000000000000000000000000000 


ППРулолГ ПП 


ОДООДОРУСпоПОДОООРУЄПпОПДОДОООПРУЄПОПООООООДОДО 
РуЄпопПДОООДООДО0ООРУЄПпОПООООООООООООРУЄПОПООООДООООО) 
ООО00000000000000000000000000000200000000000000000 
UUUUUUU 


PythonQQ0000 


ООДОД000000000000000000РУспопПДОО00001 іпихОМас OS 
ХОДООУ МІХОДОРУЄПОПОДООООООООООООВОООД0О00000000000 
0000000000000000 


0Windowsp000“ 00” ->“0000” О00000000000000Руһопһр 


‘Mac OS ХПІГ ПІ Terminal 
(Applications>Utilities>Terminal) 0000000000Руһопр 


‘QLinuxQUnixQ00shel QO000000000000000pyth onf i II 
D00000000000000000"python"0/usr/binD/usr/local/binO0 


DIOC Pythenn i bab dd db d d Py t8 e n p Dat pat 
ООДОД0000000РУбпоп 3.0 (Python 2.60 ПО0000000000000000 
UUUUUUUUU 


D000000000000Python0000000000Python 2.ХО0000000 
Python 3.000000000000000000Python 2.600000000Ру һопП П 
ОДОДОДОДОРУуєпог 2.500000000000000000000000000000000 
UUUU000000000000000000PythonD0D0 


ПППППРУу Поп 


DOCET Pyth enn n] pad bd d d Py the nn mati pat Webnpa 
UUUUUUUUUUUUUUUUUU 


DOD0000PythonD0000http://www.python.orgDD00000000 
Python0UU0000000DPownloadsUUUUUUUUUUUUUUUUUUU000D0 
WindowsQQ0000000000000000000Mac OS X00000000000000 
D0000000Linux0Unix0OS XDUUUUUUUUUUUUUUDUU 


0O00PythonOLinux000000000000WebD0000Linux0ORPMDOO 
гртО00000Руєһопр\Меюро0000000000000000000000000000 
[Google Web U000Python 000000000000 0000000000000 
iPod[]Palm[][]L]Nokia[][][]PlayStation[ ]PSP[]Solaris[]AS/A400[] 
Windows MobileQ000Python{] 


D00000000WindowsDO000000UNIX000000000000Cygwin00 
PythonUDUDOuuU0http:/www.cygwin.comUUcCygwinDOUGCPLOUODD 
ОДОДООДОУМі пасом 5 ПООООДОДОУ МІХООДОДООДОДООДОРУЄРОПОД 
UUUUUUUUUUUNIXDUU 


UUUULinux СБОПООДООРУЄПОПОООООООООООДОДОДОДОДОДО0 
РуЄпопПДОООДОООО0000000000000000000000 


ООООД00000000000000000РУСпОПООООАСН veStaterT Y] 
Python[][[]ActivePythonr]DDOHTUDU UD U Py the nn m am DUCTU 
Мипдом500ОРУМЛАЗ200000РУО МИ ПО ИЕПОЗОООООООООООО 
DDDOHPythonninnnEntheught PytOonnninmm ppm nm 
UUUUPortable PythonUUUU0000000000000000WebD000000000 
00 


О00000000Руёћопро000000000000000уёһопрРућопр 
уамардоббігопРуїпопОРуєопОСЯ/ МЕТОДОДОДОДОг2ГОДО00000 
00000000000000000 


0000 


О0Руєћопро000000000000000000000000000Руєһопро000 
0000 


Windows 


0WindowsDDPythonDO0000MSI00000000000000000000000 
О"уев5"0"Мехі"ОДООДОДООООДОДООПРУЄПОПООДООВЕКІ псег(Д 
Python 2.60U0UUTKinterUUshelveUUUUIDLE GUIQQ00Python 3.00 
Python 2.6[]D EDU] CA Python 30[] CAPython 26D] id ma I 
00 


ПООБОСООБОРУ Вой nn" Du" ^ ОДО"ООДОРУЄПОПООДОДОО0 
ПООО000000000000010.ЕП00000000000000000000000000000 
Руєпопо0000000000000000000000000000000 


UWindows0UU00UPythonUUUUUUUUUPythonUUUUUUUU 
РуєпопПДОООДОЗОООДООООО00000000000УМіпдом б ПООО000000 
РуЄпоПДООДД00000 


Windows Мізга рОДОДОДОМівса ПООООООДОДООМ5ІОДООО000 
ОДООРУЄпопПОООООДОБОООООПРУЄоОПОПОООООООООДООО000000 


UUUUUUU 


Linux 


ULinuxUUPythonDDODOUDUUURPMDUDUUUUUUUUUUUUUUUUDUU 
RPMUmanpage0UUUUUURPMDUPythonUUUU0000D0UUUUUUtkinter 
GUIDIDLEOQOOOOO0000tLinux00UNIXOO0000000000 


UNIX 


DUNIXOOODPythong000CO000000000000000000000000 
сопйдПтакедООРуєпоп ДОООООООДООООО0О000000000000000 
ПООБООВЕАБРМЕПОПОООПООВОСОООРУ А ой 0000000000000 
UUUUUUU 


OUO000000000000000000000PalmOsO0UPythonUPippyDDD 
ПОООРРАППОВо* упс ПОПОПОРУ«Поп5Вагр Zaurus Linux PDA 


D0000000000.ipkD000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUU 


Windows Vista[]Python М5УППОП 


UUUU000UPythonUWindowsUUUUU0U.msiUUUUUUUUDUU 
Windows ХРОПОООО00000000000000000000000%іпаомѕ 


Vista ОДОДООДО0000000М5ІООООООРУЄПОПООООООСОДОООООО 
ППППС:\Ру оп ХХОДОРуЄпопООООООДООООО00000000000 


UUUVista0000000000000MsIDUUUUUUUUUUUUUUUUU0000D00 
о00000000аатіпіѕёгасогу00000000м5І00000%іпаомѕ00000 
О0000000М5І00000000 


ПООБОСООБОРУ Вой III \ 5 а 0000000000000000 
Python 2.6[]Python 3.000000UUUUUUUUVistaUOQOUUUUUUU 
Python 2.5.20000000000000000000000 


DE Pythonriinpaadan n aa dau Oa" m d" U^ OCIO 
О"О0000" 00000007" 0000000000" 0000000000000070070000 
О"рО000"00000сабодбобОРуєпоп М51)О0000000000са 
С\иѕемћаомпіоааѕП000000тѕіехес/і python-2.5.1.msiQ0000 


ООМ5ІДОДООООООООО006910000000000 


ОДОДОО00000000000000Мі5 за орооороОООД000000000000 
UUUU000000000000000000VistaUUUUUUUUUUPythonUUUUUUDUU 
ПООООООО0000000000000000—==00000000000000000000000 
ПООООО00000000000000000000000000 


[Python 
О0О0РућопО000000000000Руєһопро00000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 


UUU0UPythonUUUuUuUUUUUUUUUUUUU00000000000000000000 
ООРУЕпоПДОООПРуЄВоПОООООООООООООО000000000 


Python|[ |] IU] 


ОрО00000005вепобророзодрорОПРУЄОПОДООООООДОДОДОДО 
О00000000000Руєпопо00000000000000000000000000000000 
А-10Руёһоп00000000000 


А-1: 重要 环 境 变量 


变量 角色 

PATH (path) 系统 shell 的 搜索 路 径 (FAK "python" ) 
PYTHONPATH Python 模块 的 搜索 路 径 〈 用 来 导入 ) 
PYTHONSTARTUP Python 交互 模式 启动 文件 的 路 径 
TCL_LIBRARY、TK_LIBRARY GUI 扩展 包 的 变量 (tkinter) 





000000000000000000000 


РАТН 


PATHOOOODDO00000000000000000000000000000000Python 
UUU0UUUUUUNIXUUpython0U0UWindowsUUpython.exeUUUUUUDD 
Ру{ПопППОПОПОВОВОВОВОВОВОРУ от 00000000000000000 
WindowsUUU00U0000U000U00000cd САРу{опз ОПОПРУопП ПП 
HEIDEIDUUULICPython 30 python Ed mp yth en i 
FAIHUUUUUUUUUUUUUUUUUUUUUUUUIDEUUUUUUUUUUUUUUD 


PYTHONPATH 


PYTIHONPATIHUUUUUUUUPATHUUUUUUUUU0U0000UPythonUUUU 
ППРҮТНОМРАТНООООООООО0000000000000000000000000000 
UUUUNIXDUU00000UWindowsUUUUUUUUUUUUUUUUUUUU0000000 
ООО000000000005у5. раса ДОДОООО00О00000000000000000000 
ОДОД00000000000000000000000000РУспОПООООООООООБ000 
ОООО000000000000000000000000000000000000000.рЕР00000 
ООДОООРУТНОМРАТНОДОООДОДОДО0000000000000002200 


PYTHONSTARTUP 


ПОРУТНОМУТАКТУРОПРУ ой 000000000000000000000 
Python0UU00000000000000000000UUUUUUUUUUUUUUUUUUUUUUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


tkinter[][] 


UUUUUtkinter GUIQQ000Python 2.6Q0TkinterQQ00000A-100 
UCUIUUUUUTcIUOTKUUUUUUUUUUUUUUPYTHONPATHU0O00000000 
WindowsUUUUUUUUtkinterUUPythonUUUUUUUUTcIUTKOUUU0UUUUU 
00000000 


ОООООБОООО0000.РЕИОО0О00РУ the n Erin n in ma nnm d 
О00000Руєһопо000000000000Руёһопо000000000000000000 


DULinuxDtkinterOUIDLEDGUIDDD 


0200000ТРЕЕЙПООРУ Поп tkinter GUIQQUtkinterQGUIQQ0000 
UWindowsUUUUUUPythonDUUUUUUUUUU0ULinuxUUUUUUGCUIDUUDD 
UUU0U000UULinuxUUPythonUUCUIDUUUUUUUUyumt кие 0000 
ООек тег DB Dm dy um 00003 я xp an m nd dr 
000 


0000008 


UUPythonUUuUuUUUUUUUUUUUUUUUUU00000000000000000000 
ОО00000000000000000000010.Е00300000000000000 


О0000000000иНіеѕПраскаде1ПО0000000000000000000 
О0000000000000000000&іеѕрО00005рат.руПоо0000000000 
000000000000006 


import spam 


UUUUUUUUUUUUUUUUUUUUUUUUUspam.pyUUUUUUUUUUUUUDUDU 
OOU 


UNIX/Linux shell[][] 


UUNIXDO000UUUUUUUUUUUUUUUshellUUcsh зленорооо 
0.с5 пс) Тоді ОДООДОДОООДООРУЄПОПОООООГОО 


setenv PYTHONPATH /usr/home/pycode/utilities:/usr/lib/pycode/package1 


О000РуєһопрО000000000000000000000000000к=һ shelig0 
000000. кећгеооооооооооо 


export PYTHONPATH-"/usr/home/pycode/utilities:/usr/lib/pycode/package1" 


Д05пейрборОб0000000000 


ром паом5 


ДОД000М5-0О5ПООДУУі паом65 ДДД00СЛайбоехес. оа (060 
000000000000000000000000000000000029$5000000 


set PYTHONPATH=c:\pycode\utilities ;d:\pycode\package1 


0000029$0000000000000000000000000000000000000.6а ПП 
0000000000000000000 


[ti Windows[][] 


UU0U0WindowsUU0000000000cUIUUPY TIHONPATHUUUUUUUUD 
ОДООО00000ХРОДО0"000077007-700700000007000070000000 
ОДООРУТНОМРАТНОДОООООДОООО0О0РО5 set роооооооооооо 
UUVista00000000000000UUUUUUUD 


UU00000000000UPythonUUUUUUUUUUU00000000000000 
Python0UU00000000000000WindowsUUUUUUUUUUUUUUUUUUUD0DD 
OOU 


WindowsDDD 


UU0000000Windows0U000000000000000000UUUUUUU D 
0" 7007"0000Огедеаї р ОДОООО00000000000000РУСРОПОДООО 
ОДОДООО0О0000000000000000000000000000000000000000000 
000000000000000000 


0000 


UU00000000.pth0000000000000000PYTHONPATHUUUUUUDU 
UUUUUU000WindowsUUUUUUU0000UCAPython30\mypath.pthDUb 


c:\pycode\utilities 
d:\pycode\package1 


ОООО000000000000000000000000РУСпоОПДОДООООООРУЄПОп 
0000000000000 


ОДООД0О0000000000000000000000.РЕРОДОООООООО0000000 
ОД000.рЕРООООДОДООООДОДОД0О0000О000000000000000000 
Python М.МОДОРуУНОПООДОМіпаом 5 ППОПСАРУ*ПопММП 
C:\PythonNM\Lib\site-packages[JJHUQ0U00U0UUNIXQLinuxf]] 
[/usr/local/lib/pythonN.M/site-packages[J/usr/local/lib/site- 
pythonUUUUUUUUUU00Usys.pathUUUUUUUUUU0UUUUU21D0 


UU000000000000000000000000UshelliDUUUUUUUUUUUUUUUUD 
UUUUshellIDUUUUU0U00000000000000000000000000000UUU0UUUD 
UUUUUUUUUUUUUUU 


PythonDJI 


D0000000000000Python0Q0000shelli000000000000000000 
Python0UU000000000000000000UUUUUUUUUUUUUUUUUUPython 
3.0UUUUPythonDUUUUUUUUUUUUUUUPython 2.60000000000000 
006 


python [-bBdEhiOsSuvVWx?] [-c command | -т module-name | script | - ] [args] 


HDOn|mnnnmmnannseriptprargspinnm nmn nmn nm mn nm 
О0000000000000000таіп.руро000005уѕ.агау0000000000000 
00 


f File main.py 
import sys 
print(sys.argv) 


О00000000руєһпопдтаіп.руро0000000000003000(а b-e) nt 
UUUsys.argvUUUUUUUsys.argvUUUUUUUUUUUUUUU 


c:\Python30> python main.py a b -c # Most common: run a script file 
['main.py', "di s "b^ '-c'] 


ПООБООООБОООООО0ООРу оп 00000000000-<00000000000 
ОДОООО00-00000000000000000000000 


c:\Python30> python -с "print(2 ** 100)" # Read code from command argument 
1267650600228229401496703205376 
c:\Python30> python -c "import main" # Import a file to run its code 
[ ' «c ' 
c:\Python30> python - < main.py a b -c # Read code from standard input 
' = ' j ' a' j ' О О Е ' ] 
c:\Python30> python - a b -c < main.py # Same effect as prior line 
ue За у ' "s "se 


-""ОДДОПРУЄПОПОО0000005у5 рас ОООООО00000000000000 
000000 main, ПООО0000".ру"О0000000000000 


c:\Python30> python -m main a b -c # Locate/run module as script 
['c:\\Python30\\main.py', "а", 'b', '-c'] 


-110000000000000000000000000.2120000000000000000 
pab[ amanda an ad p prefiterr 1100000000 
Python З.О000000000000000Руһоп 3.0000UexecfileUUUUUU 
pdb[][]]Python 3.0 iofQ00000000/000000 


c:\Python30> python -m pdb main.py a b -c # Debug a script 
- -Return-- 

> c:\python30\lib\io.py(762)closed()->False 

-> return self.raw.closed 

(Pdb) c 


c:\Python30> C:\python26\python -m pdb main.py a b -c # Better in 2.6? 
> c:\python30\main. py(1)<module>() 
-> import sys 


(Pdb) c 
c:\Python30> python -m profile main.py a b -c # Profile a script 


c:\Python30> python -m cProfile main.py a b -c # Low-overhead profiler 


OOO" python "РООО0000000000Руєћопро000000000000000 
ППППРУ Поп n ppm ad dn pad bn da d dd I- enm m DUCUPy the n ]-u 
О00000иприТегеапо- 000000000000000 


c:\Python30> python -u main.py a b -c # Unbuffered output streams 


Python 2.6000000000000Руһоп 3.000000-3,-0000000000 
QOD00000000000Python 3.0Q0000000000-tO0002 200000Python 
О00000000000000000000000000000000000Руёопро0000000 
0000 


c:\Python30> python -? 


О00Руєопо00000000000000000000000000000000000000 
UUUgetoptUoptparseUUUUUUUUUUUUUUUD 


000000 


РуЄпопПДОООДОООО0ОО0000000000000000000РУспоп000 
УМіпдом 5 ДО" DO" CO000000000000ohttp://www.python.orgIH00 
UUUU000000000 Using РУєпоп"ОДОДООО0О0000000000000000 
UUUUUUUUUUUUUUD 


ОДОб00УУеБроДОДОДОООДОО000000000000000000000000 
ООРУЕПОПООООООООДМ/еБбДОООООООРУЄВОПОООООООДО0000000 
00 


UUB 00000000 


0000 0000 


ОДОЗО"0000 DDD ppm 


1.ПОПООРУ Поп aba pnma dan IIDLEIIshelli ut] 
0000 


% python 

...Copyright information lines... 

»»» "Hello World!" 

'Hello World!' 

>>> # Use Ctrl-D or Ctrl-Z to exit, or close window 


2.0000000000000000module1.pyUDU00UshelliDUUUUUUUUDU 
ШП 
print('Hello module мот1а!') 
% python тодије1.ру 


Hello module world! 


UUUUUUUUU00000000UUUUUUUUIDLEURun/Run Modulen 
00 


3.0000000000000000000000000000 


% python 

>>> import module1 
Hello module world! 
>>> 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ОООДО0ОРУСВОПОДОО00000Отоаміе1 .русрб000000000.ру00000 
ПОРуєћопрО00000000000000Руєһопо000000русО0000Руёһоп0 
П000000000000000.рус000.русО000000000000000000030000 
00000 


4. ООД0000000096 О000000000000000000096:00000000000 
000006 
#1 /usr/local/bin/python (or #!/usr/bin/env python) 
print('Hello module world!') 
^ chmod +x modulei.py 


% module1.py 
Hello module world! 


2.U000000000000Python 3.00000000000000000000000000 
ПППППППППППРУ then Tin in n adn dnm dnd adn dn Py the n nam Dat 
00000000000000000000000000000000000000000000000000 


D00000tryd0000000000000000000PythonQ0000000000000000 
ОООД0О00000000000000000000РУспопОДООДОО0О000000000 
00 


% python 
»»» 2 ** 500 
32733906078961418700131896968275991522166420460430647894832913680961337964046745 
54883270092325904157150886684127560071009217256545885393053328527589376 
>>> 
>>» 1/0 
Traceback (most recent call last): 
File "«stdin»", line 1, in «module» 
ZeroDivisionError: int division or modulo by zero 
>>> 
>>> spam 
Traceback (most recent call last): 
File "<stdin>", line 1, in <module> 
NameError: name 'spam' is not defined 


6.000000000000000000 


Lom [1 2] 
L.append(L) 


ООРУЕпоПОДООО000001..5.1000ОРУЕОПОДОООООООДОДОДО 
000000000000 15, 2,11,2,11,2,11,2,000000000000000000000000 
О00000000000000000000Руһоп 1.5.10000000000000000000 
ООП... ПОДООДО00000000000000000000000000 


ОООО000000000000000000000000РУСпопООООООООДОДОП 
ОДОООО000000000000000000000000000000000000000000000 


ОООД00000С2000000000000000000000000000000РУСПпОопО0000 
О00000000000Оаррепарродороороброробооорроороборообр00000 
аррепадроо в обООД00С000000008-1000000000000000000000 
000 





ав || жа 


пан 











П BI ПОООО000000000000000000000Руєһопро000000000 
0000000000 


UU000000000000600UUUUUUUU00000PythonUUUUUUUUUUDUD 
0000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000 
ОДООО000000000000000 


UUUU 00000 


О0090"0000 DDD ppm 


1.ППО0000000000000000000000000000000*; 0000000000 
О0000007; ” ПОООО00000000000000000000000000000/00000 
Python 2.6[]Python 3.000000000050000000000001500000000 
О0000000Руһоп 3.0Q0000000Python 2.600000008000 


# Numbers 


>>> 2 ** 16 # 2 raised to the power 16 
65536 
»»2/5,2/ 5.0 # Integer / truncates in 2.6, but not 3.0 


(0.40000000000000002, 0.40000000000000002) 
# Strings 


>>> "spam" + "eggs" # Concatenation 
'spameggs ' 

»»» S - "ham" 

>>> "eggs "+5 


"eggs Пат" 

»»S*5 # Repetition 

“hamhamhamhamham' 

>>> S[:0] # An empty slice at the front -- [0:0] 
Үз # Empty of same type as object sliced 
>>> "green Xs and Xs" % ("eggs", S) # Formatting 


'green eggs and ham' 
>>> ‘green (0) and (1)'.format('eggs', S) 
'green eggs and ham' 


# Tuples 


>>> ('х',)[0] # Indexing a single-item tuple 
' x' 
>>> ('х', 'у')[1] # Indexing a 2-йет tuple 


y 


# Lists 


>>> L = [1,2,3] + [4,5,6] # List operations 

>>> L, L[:], 1[:0], L[-2], L[-2:] 

([1, 2, 3, 4, 5, 6], [1, 2, 3, 4, 5, 6], [], 5, [5, 6]) 

>>> ([1,2,3]+[4,5,6]) [2:4] 

[3, 4] 

>>> [L[2], L[3]] # Fetch from offsets; store in a list 
[3, 4] 

>>> L.reverse(); L # Method: reverse list in-place 
[6, 5, 4, 3, 2, 11 

>>> L.sort(); | # Method: sort list in-place 

[1, 2, 3, 4, 5, 6] 

>>> L.index(4) # Method: offset of first 4 (search) 
3 


# Dictionaries 


>>> ('a':1, 'b':2)['b'] # Index a dictionary by key 
2 

>>> р = {'х':1, 'у':2, 'z':3) 

>>> D['w'] = 0 # Create a new entry 

>>> D['x'] + D['w'] 

1 


>>> D[(1,2,3)] = 4 # A tuple used as a key (immutable) 


»»D 
Co Wy 0, N 35. "Unde “Char Dy 20245 "X d 


>>> list(D. keys()), list(D.values()), (1,2,3) in D # Methods, key test 
Wg И D my Ba. К ју |6, 3, 2, 4, Жі, Түйе) 


# Empties 


>>> [[1], [" [1]; Q, O, None] # Lots of nothings: empty objects 
(0011, [7 0, О, {$}, None]) 


2 ОДО0О0000000000000000000014 JODCCCIOCP yt en 000000 
0000000000000 


000000000000000Ц -1000: 10010000000 Py then m n mti 
0000000000000000000000000 


[0000000000000000000000000000000000043:11000000000 
020000Руйоп00000000000000000000000000000043:11000 
03:3 000000000003000Руйоп000000000000000000000000 
ПООООБООООБОООООООООРУ Вот 2.ЗО000000000000000000 
L[3:1:-1]0000000000 


395 L = |% 2, 3; 4] 

»»» L[4] 

Traceback (innermost last): 
File "«stdin»", line 1, in ? 

IndexError: list index out of range 

»»» L[-1000:100] 

[1, 2, 3, 4] 

»»» L[3:1] 

[] 

>>> L 

[t 2; 3, 4] 

>» ЫЗА = [F] 

>>> І 

[15 2, 3, Ty 4] 


3.00000000000delUUUUUUUUUUUUUUU0UUU00000000000000 
0000000000000000000000000000000000000000000000000 
000000000000000000000000000000000000000 


>>> L = [1,2,3,4] 
>>> 1[2] = [] 
»»L 

[1, 2, [], 4] 
>>> L[2:3] = [] 
»»L 


[1, 2, 4] 

»»» del L[o] 

> L 

[2, 4] 

»»» del L[1:] 
L 


>>> L[4:2] = 3 
Traceback (innermost last): 
File "«stdin»", line 1, in ? 
TypeError: illegal argument type for built-in operation 


4.UUUUUUU0UXDYUUUU0U000000000=DO0000UPython000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
ОДООД000000000000000 


>>> X = 'spam' 
>>> Y = 'eggs' 
>>> X, Y = Y, X 
>>> X 

'eggs' 

т 

"брат" 


> ОДООО00О000000000000000000000000000000000000000 
ОДООО000000000000000000 


>>> D = 1) 


»»» D[1] » 'a' 

»»» D[2] s 'b' 

$9$ DIG, Z, 3)] = Е" 
>>> D 


Lt "a'u ЖЕЛЕ; 0o; EF 


6.00000000000000000000Dt{'d"]000000000000000000 
Пра" ]='5рат"000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUD 
UUU0UU00UIDOUUU00U000UU00Ustack-frame аісііопагубоо000010 


>>> D є fa" 15 "Б Зах С 53) 

»»» D['a'] 

1 

»»» D['d'] 

Traceback (innermost last): 
File "«stdin»", line 1, іп? 


KeyError: d 

>>> D['d'] = 4 

>>> D 

Tipt- 2, 023; "ucc qp ww 3l 
>>> 

>>> L = [0, 1] 

>>> L[2] 

Traceback (innermost last): 

File "«stdin»", line 1, in ? 
IndexError: list index out of range 
>>> L[2] = 3 
Traceback (innermost last): 

File "<stdin>", line 1, in ? 
IndexError: list assignment index out of range 


7.0000000000 
“+О00000000/00000000000+00000+0000 
*+000000000000000 


appendUU00000000000000000000UUUUappendUUUUUUDUD 
UUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUDU 


»» "x" +1 
Traceback (innermost last): 
File "«stdin»", line 1, in ? 
TypeError: illegal argument type for built-in operation 
>>> 
зы x QU 
Traceback (innermost last): 
File "«stdin»", line 1, іп? 
TypeError: bad operand type(s) for + 
>>> 
>>> [].append(9) 
>>> "".append('s') 
Traceback (innermost last): 
File "«stdin»", line 1, in ? 
AttributeError: attribute-less object 
>>> 
>>> list(().keys()) # list needed in 3.0, not 2.6 


[ 

»»» [].keys() 

Traceback (innermost last): 
File "«stdin»", line 1, in ? 

AttributeError: keys 

>>> 


>>> [][:] 
[] 


>>> ""[:] 


8.ПООООООО00000000000000000000000000000000000000 
О00000000000005[01101101101101000000000000000000000000 
UUUUUUUUUUUUUUUUUUUUUUUD 


»»» S = "spam" 


>>> S[o][ol[o][o][o] 


>>> L = ву "РЈ 
>>> otoa 
Tues 


9.000000000000000000000000000000000 


>>> 5 
>>> 5 
>>> 5 
'slam' 
>>> S = S[0] + '1' + S[2] + S[3] 
>>> S 

'slam' 


"spam" 
S[0] + '1' + S[2:] 


DDDO3enmmmPython 3.0Пбусеаггау 0000000----О0000000 
ОДБООД000000000000000 


10.000000000 


>>> me = ('name':('John', '0', 'Doe'), 'age':'?', 'job':'engineer') 
»»» me['job'] 

'engineer' 

>>> me['name'][2] 

'Doe' 


11.0000000UPython00000000000000IsSUUNIXDU0UWindows 
0000900 


# File: maker.py 

file = open('myfile.txt', 'w') 

file.write('Hello file world!\n') # Or: open().write() 
file.close() # close not always needed 


# File: reader.py 
file = open('myfile.txt') # 'r' is default open mode 
print(file.read()) # Or print(open().read()) 


% python maker.py 

% python reader.py 

Hello file world! 

% ls -1 myfile.txt 

-IWXrwxrwa 1 0 O 19 Apr 13 16:33 myfile.txt 


OOOO 00000 


О0015070000 000700006 


1.000000000000000000000000000 


>>> $ = 'span' 
>>» Tor € in S: 
print(ord(c)) 


>> x = 0 
>>> for c in S: x += ord(c) # Or: x =x + ord(c) 


>>> X 
433 


»»» x x [] 
»»» for c in S: x.append(ord(c)) 


>>>. X 
(415; 112, 97, 109] 


»»» list(map(ord, S)) # list() required in 3.0, not 2.6 
[115, 112, 97, 109] 


2.UUUUUUUUU00000U0UUUUUaU>0000000000UUUUUUUUIDPLEUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


3.000000000000000000000000000000080001400000000 
UUU0UkeysUsortU000000000sortUUUNone0UUPython 2.200000 
QOD000000000000000000keys0Q000for key іп О:ПО00000000000 
D000000000PythonQ0000000000000sorted000000000 


> 0 = {а "Ву "Cy "dua SUUS "ЕБ, ЕТ 
>>> D 
ЖТ бу "ES Sy а i ay "ЕЗ 7) "ЕЗ Sy Ч "Bu 2] 
>>> 
>>> keys = list(D.keys()) # list() required т 3.0, not т 2.6 
»»» keys.sort() 
»»» for key in keys: 
print(key, '=>', D[key]) 
a 1 
b 2 


кон 
vov ~ ~ 


3 
4 
5 
6 
7 


OQ ооо 


>>> for key in sorted(D): # Better, in more recent Pythons 
print(key, '=>', D[key]) 
4.Д00000000000000000000000000ебргмехододродбаросьог 
ОДООДО0000000000000000000000000000000000000000000000 
UUUUUUUUUUUUUUUUUDU 


L. = |7, 25. 4; 8; 16, 132, 64] 
X=5 
i = Ó 


while i < len(L): 
if 2 ** X == L[i]: 
print('at index', i) 
break 
L. += 1 
else: 
print(X, 'not found') 


# b 
L &[1; 2; 4; 8, 16; 32; 64] 
Х = 5 
for p in L: 
if (2 ** X) ==-р: 
print((2 ** X), 'was found at', L.index(p)) 
break 
else: 
print(X, 'not found') 
# с 


L. =: [Dy 25. 4, 8, 16, 32, 64] 
X=5 


if (2 "* X) ла bh: 

print((2 ** X), 'was found at', L.index(2 ** X)) 
else: 

print(X, 'not found') 


ға 


5 
L. 4:1) 
for i іп range(7): L.append(2 ** i) 


print(L) 


if (2 ** X) in L: 

print((2 ** X), 'was found at', L.index(2 ** X)) 
else: 

print(X, ‘not found') 


# f 

X25 

L - list(map(lambda x: 2**x, range(7))) # or [2**x for x in range(7)] 
print(L) # list() to print all in 3.0, not 2.6 


if (2 ** X) in L: 

print((2 ** X), 'was found at', L.index(2 ** X)) 
else: 

print(X, ‘not found') 


0000 UU 


0002000000 00070000 


1.00UUUUUUUUUUUUUUUprntUUUUUUUUUUUUUUUUUUUUUU0DD 
UUUUUUUUUUUUUU 


为 python 
»»» def func(x): print(x) 


»»» func("spam") 

spam 

»»» func(42) 

42 

>>> func( I1, 2, 31) 

[1, 2, 3] 

»»» func(('food': 'spam']) 
{'food': 'spam') 


2.ПП00000000000000000ргіпєОООО000000000000000000 
О0000000000000Руєћоп000000000000000 


def adder(x, y): 
return x + y 


print(adder(2, 3)) 
print(adder('spam', 'eggs')) 
print(adder(['a*, Ph Г'є", 'd'])) 


% python mod.py 

5 

spameggs 

ыы "hs Че, 'd'] 


3.000000000adders.pyUUUUUUUUUUadderUUUUUUUUUUUUDUD 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDUDU 
00000180000097700000 


000000000000000000000000000000000000000000000000 
+UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUDU 


def adderi(*args): 
print('adderi', end-' ') 


if type(args[0]) == type(0): # Integer? 
sum - O # Init to zero 
else: # else sequence: 
sum = args[0][:0] # Use empty slice of arg! 


for arg in args: 
sum = sum + arg 
return sum 


def adder2(*args): 
print('adder2', end-' ') 


sum = args[0] # Init to argl 
for next in args[1:]: 

sum += next # Add items 2..N 
return sum 


-h 
o 
H 


func in (adderi, adder2): 

print(func(2, 3, 4)) 

print(func('spam', 'eggs', 'toast')) 
print(func(['a', 'b'], ['c', 'd'], Ге”, 'f'])) 


% python adders.py 

adder1 9 

adderi spameggstoast 

ddderr Га”, "Бф "c", у "Brg ® | 
adder2 9 

adder2 spameggstoast 

adder? [a's "Ка “e's "ds 'a'u VE] 


4.UUUU0000000000000000000000mod.pyUUUUUUUUUUUUUD 


000000%**ага$ ur I IL L II for x in args.keys():use argsIx11U 
ПООбагд5 ма!иез УПООО000ОО ага ФППППППП 


def adder(good-1, bad-2, ugly-3): 
return good + bad + ugly 


print(adder()) 
print(adder(5)) 
print(adder(5, 6)) 


print(adder(5, 6, 7)) 
print(adder(ugly-7, good=6, bad-5)) 


% python mod.py 
6 
10 
14 
18 
18 


# Second part solutions 
def adderi(*args): # Sum any number of positional args 


tot = args[0] 
for arg in args[1:]: 


tot += arg 
return tot 
def adder2(**args): # Sum any number of keyword args 
argskeys - list(args.keys()) # list needed in 3.0! 


tot - args[argskeys[0]] 
for key in argskeys[1:]: 
tot += args[key] 


return tot 
def adder3(**args): # Same, but convert to list of values 
args - list(args.values()) # list needed to index in 3.0! 


tot = args[0] 

for arg in args[1:]: 
tot += arg 

return tot 


def adder4(**args): # Same, but reuse positional version 
return adderi(*args.values()) 


print(adderi(1, 2, 3), adderi('aa', 'bb', 'cc')) 

print(adder2(a-1, b=2, c-3), adder2(a-'aa', b='bb', с='сс')) 
print(adder3(a-1, b-2, c-3), adder3(a-'aa', b='bb', с='сс')) 
print(adder4(a-1, b=2, c-3), adder4(a-'aa', b='bb', с='сс')) 


5.006.ОП000000506000000їсі5. рудобОООО000000000000 
Python 1.5П0000000.сору 0001.ирааве(02)000000000000000 
UUUUUUPythonUUUUUUUUO'Reilly[][IPython Pocket ВеїегепсеПД 


D00000000X[{:]000000000000000000080000000000000000000 
Ue=dUUUUUUUUUUUUUUUUUUUUUU00d0UUUUUeb 


def copyDict(old): 
new = {} 
for key in old.keys(): 
new[key] = old[key] 
return new 


def addDict(d1, d2): 


new = {} 

for key in d1.keys(): 
new[key] = di[key] 

for key in d2.keys(): 
new[key] = d2[key] 

return new 


为 python 

>>> from dicts import * 
575 d = 44: 1, 2: 2} 
>>> e = copyDict(d) 

>>> d[2] = '?' 


>>> d 

(МЕ 2: 727] 

>>> е 

(1: 4, 2% 2) 

»» x = (1: 1) 

>>> y = 12: 2) 

»»» z - addDict(x, y) 
>>> 2 

tai 4 ЖЕ 27 


6.0050 


7.]0000000000000000000000000000000000000000 


def +1(а, 


b): print(a, b) 


# Normal args 


def f2(a, *b): print(a, b) # Positional varargs 

def f3(a, **b): print(a, b) # Keyword varargs 

def f4(a, *b, **c): print(a, b, c) # Mixed modes 

def f5(a, b-2, c-3): print(a, b, c) # Defaults 

def f6(a, b=2, *c): print(a, b, c) # Defaults and positional varargs 
% python 


>>> +1(1, 2) 


1 2 


>>> #1(0=2, a-1) 


1 2 


>>> #2(1, 2, 3) 


1 (2, 3) 


>>> f3(1, x=2, y=3) 


To 2; 


"үт 87 


>>> f4(1, 2, 3, х=2, y=3) 
EI Газ Ба у: 3) 


>>> f5(1) 
123 


# Matched by position (order matters) 


# Matched by name (order doesn't matter) 


# Extra positionals collected in a tuple 


# Extra keywords collected in a dictionary 


# Extra of both kinds 


# Both defaults kick in 


>>> #5(1, 4) # Оту one default used 


143 

»»» f6(1) # One argument: matches "a" 
123 D 

»»» f6(1, 3, 4) # Extra positional collected 
L3 (4,) 


8.00000000000000000000U000UUprimes.pyUUUUUUUUUUUD 
О0#0000000000000100/00//000000000000050000Руќћоп 3.0 
П/О00000000000000000000#отроО0000000//00/0000Руһоп 
2.6000000 


#from _ future | import division 


def prime(y): 


if y <= 1: # For some у > 1 
print(y, ‘not prime’) 
else: 
x = у // 2 # 3.0 / fails 
while x » 1: 
if y % x == 0: # No remainder? 
print(y, ‘has factor’, x) 
break # Skip else 
X -= 1 
else: 


print(y, "15 prime’) 


prime(13); prime(13.0) 
prime(15); prime(15.0) 
prime(3); prime(2) 
prime(1); prime(-3) 


ООДОО0000000000000000//00000000000 


% python primes.py 
13 is prime 

13.0 is prime 

15 has factor 5 
15.0 has factor 5.0 
3 is prime 

2 is prime 

1 not prime 

-3 not prime 


00000000000000000000000000000000000000000000000 
О0000000000000000000000000000000000000000000000#ог0 


ПППгапде(у,1,- 3) ППППм/ ер an m gb bd pm a p n m a nd 
О00008 перооо00000000006 тегті am gb anm p m Da n 
0000 


def timer(reps, func, *args): 
import time 
start - time.clock() 
for i in range(reps): 
func(*args) 
return time.clock() - start 


9.00000000000000000000000000000000000 


>>> values = [2, 4, 9, 16, 25] 
»»» import math 


>>> res = [] 
»»» for x in values: res.append(math.sqrt(x)) 


>>> res 
[1.4142135623730951, 2.0, 3.0, 4.0, 5.0] 


»»» list(map(math.sqrt, values)) 
[1.4142135623730951, 2.0, 3.0, 4.0, 5.0] 


»»» [math.sqrt(x) for x in values] 
[1.4142135623730951, 2.0, 3.0, 4.0, 5.0] 


10.QQ000000000003000000000000000Python 2. 6[] Python 
3.0000000000000000000000000300000000000 


# File mytimer.py (2.6 and 3.0) 
...5ате as listed in Chapter 20... 
# File timesqrt.py 


import sys, mytimer 
reps - 10000 
repslist - range(reps) # Pull out range list time for 2.6 


from math import sqrt # Not math.sqrt: adds attr fetch time 
def mathMod(): 
for i in repslist: 
res - sqrt(i) 
return res 


def powCall(): 
for i in repslist: 
res - pow(i, .5) 
return res 


def powExpr(): 


for i in repslist: 
res = i ЖЖ ,5 
return res 


print(sys.version) 
for tester in (mytimer.timer, mytimer.best): 
print('«Xs»' % tester. name ) 
for test in (mathMod, powCall, powExpr): 
elapsed, result - tester(test) 
print ('-'*35) 
print ('%5: %.5f => %5' % 
(test. name , elapsed, result)) 


ППОООРУ® Поп 3.00Python 2.60000000000000000таһ00 
TOO000* 0000 ром ДООООООО00000000000ОРУСПОПООДОДОГО 


UU00000UUUUUUPython 3.0000Python 2.60000Python 3.10000 
UUUUUUUUUUUUUUUUUUUUUUUD 


c:\misc> c:\python30\python timesqrt.py 
3.0.1 (r301:69561, Feb 13 2009, 20:04:18) [MSC v.1500 32 bit (Intel) ] 
<timer> 


powExpr: 5.95770 => 99.994999875 


<best> 


powExpr: 0.00540 => 99.994999875 


c:\misc> c:\python26\python timesqrt.py 
2.6.1 (r261:67517, Dec 4 2008, 16:51:00) [MSC v.1500 32 bit (Intel) ] 
<timer> 


powExpr: 3.12502 => 99.994999875 


<best> 


powExpr: 0.00287 => 99.994999875 


UUUPython 3.0000UUU0UforUUUUUUUUUUUUUUUUUUUUUUDUD 
ППППППРУ Поп 3.0000UUUUUUUUUUUUUUUUUUUUU000000000000 


000000000050900000001 900 eeornnnpa inna n n d i 
ПООБОООБОСООООРУ then 0000000000000000 


c:\misc> c:\python30\python 
>>> 
>>> def dictcomp(I): 
return (i: i for i in range(I)} 


>>> def dictloop(I): 
new = {} 
for i in range(I): new[i] = i 
return new 


>>> dictcomp(10) 

10-0 12:14 22 25 34 35 EAS 55 5, bo б; Th Ту Өз 8,9: 9) 
»»» dictloop(10) 

fos Do dp. 27 2. 325 3; AE 45 БЕ 5. BE БЕБЕ 8; 9:9} 
>>> 

>>> from mytimer import best, timer 

>>> best(dictcomp, 10000)[0] # 10,000-item dict 
0.0013519874732672577 

>>> best(dictloop, 10000)[0] 

0.001132965223233029 

>>> 

>>> best(dictcomp, 100000) [0] # 100,000 items: 10 times slower 
0.01816089754424155 

»»» best(dictloop, 100000)[0] 

0.01643484018219965 

>>> 

>>> best(dictcomp, 1000000) [0] # 1,000,000 items: 10X time 
0.18685105229855026 

»»» best(dictloop, 1000000)[0] # Time for making one dict 
0.1769041177020938 

>>> 

>>> timer(dictcomp, 1000000, _reps=50)[0] # 1,000,000-item dict 
10.692516087938543 

>>> timer(dictloop, 1000000, _reps=50)[0] # Time for making 50 
10.197276050447755 


0000 UU 


00024070000 00070000 


1.000000000000000000000 0000 тлу med ру 00000000 
ПОООООРУ ой nn p dm ag nm n pn Hn in ma dm pap m 


def countLines(name): 
file = open(name) 
return len(file.readlines()) 


def countChars(name): 
return len(open(name) .read()) 


def test(name): # Or pass file object 
return countLines(name), countChars(name) # Or return a dictionary 


% python 

>>> import mymod 

>>> mymod.test('mymod.py') 
(10, 291) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 


def countLines(name): 
tot = 0 
for line in open(name): tot += 1 
return tot 


def countChars(name): 
tot = 0 
for line in open(name): tot += len(line) 
return tot 


UUNIXDOU000UUwcUUUUUUUUWindowsUUUUU000000000000 
UUU0000000000000000000WindowsDUD000UUUUUPythonD 
Windows\nnUUUUUUUUU\nUUUUUUUUUUUUU0000Windows0U00000 
UUU0000000000000 re ООО000000000000000 


UUUUUUUUUUUUUUU 0000" 0О00000000000000000000000000 
UUU0000UUseekUUUUU0000000000000CUfseekUUUUUUUseekDUU 
ѕеекППО0000000000000005ееко00000000/000000000000000 
О000000000000000000000000000000#е.ѕеек(о)0000геаар00 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


def countLines (file): 
file.seek(0) # Rewind to start of file 
return len(file.readlines()) 


def countChars (file): 
file.seek(0) # Ditto (rewind if needed) 


return len(file.read()) 


def test(name): 
file = open(name) 


return countLines(file), countChars(file) 


>>> import mymod2 
>>> mymod2.test("mymod2. py") 
(11, 392) 


# Pass file object 
# Open file only once 


2 ЛгогпЛ тога ДОО от*ППО0*жО0сочпСвВаг$ 000000 


% python 


>>> from mymod import * 
»»» countChars("mymod.py") 


291 


З.__таіп_ ОО00000000000000000000000000000 


def countLines(name): 
file = open(name) 
return len(file.readlines()) 


def соипЁСһагѕ (name): 
return len(open(name).read()) 


def test(name): 
return countLines(name), countChars(name) 


if name == ' main ': 
print(test('mymod.py')) 


% python mymod.py 
(13, 346) 


# Or pass file object 
# Or return a dictionary 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
U240UUUUUsys.argvUUUUUUUUU10UU00000000UUDUU 


if name == ' main ': 


print(test(input('Enter file name: ')) 
if | name | == ' main ": 
import sys 
print(test(sys.argv[1])) 


4.ПОбО00000000000Отусіїепе ру000 
from mymod import countLines, countChars 
print(countLines('mymod.py'), countChars('mymod.py')) 


% python myclient.py 
13 346 


UUU00000000000Ufrom000000000000000mymodO000000 
myclientUUUUUU00UUUUUUmymodUdef00UmyclientUUUUUUUUUU 
00000 


import myclient 
myclient.countLines(...) 


from myclient import countChars 
countChars(...) 


ООппусепіОДіпрогідОйгогоДОО00000000пусіїепі000 
mymodr[Im at 


import myclient 
myclient.mymod.countLines(...) 


from myclient import mymod 
mymod.countChars(...) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUU0U0000U000UU0UsomenameUUU0U000mod1.somenameD 
collector.somename[|[] main .отепатеП пи ПП 
UUUUUUUUUUUUUUUUUUUUUsomenameb 

# File modl.py 

somename = 42 

# File collector.py 

from modi import * # Collect lots of names here 
from mod2 import * # from assigns to my names 


from mod3 import * 


»»» from collector import somename 


5.00000000000000003000плутоа pyrn mn inn m m nnm 
UUU000Windows0UU000000000000000000_ init — py 0000000000 
ОбО00000000000пмОмі 00ОпломеПеаї  ДОО000000000000000 
ООРУЕПоОПОООООООООБОООООО0000006 МИІОДОООД0000000 


ОО00000000пурко 0000000 іпе .руПтутоа.руПтурко 
О00000 іп __„рУПО000000000"7урк90000000000000000000 
00000000 ри" 00000000000000000000 


C:\python30> mkdir mypkg 
C:\Python30> move mymod.py mypkg\mymod. py 
C:\Python30> edit mypkg\__init__.py 


...coded a print statement... 
C:\Python30> python 
>>> import mypkg.mymod 


>>> mypkg.mymod.countLines( ' турке\тутоӣ.ру') 
13 

>>> from mypkg.mymod import countChars 

>>> countChars('mypkg\mymod.py' ) 

346 


6.П000000000000000000сһапоег.ру0000000000000000 


7.00000000000000000гесиг200000000000Огесипгі бр 
import[][]|]]|]Drecur2[]from[] 


UUUUUUUUUUUUrecur200UUUUrecurlUrecur20U00000000 
recur20UUU00UUU00000Urecur100UUrecur2U0UUUU0000UImportb 
UUfromUUUUUUPythonUUUUUUUUUUrecur200000000000Urecurlb0b 
UU0000000000Urecur200UUUUUUUUUUfrombuurecur10000000000 
ООҰПОООООООООООООО000000000000000000000000000000000 
О00000ітрогПёготО000000гесиг1П000000000000000гесиг2р 
ППППгесчг2 гесиг1 000000000 


0000 ШООР 


000310"0000 00070000 
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class Adder: 
def add(self, x, y): 
print('not implemented! ' ) 
def init (self, start-[]): 
self.data = start 
def add (self, other): # Or in subclasses? 
return self.add(self.data, other) # Or return type? 


class ListAdder(Adder): 
def add(self, x, y): 
return x + y 


class DictAdder(Adder): 
def add(self, x, y): 


new - () 

for k in x.keys(): new[k] 
for k in y.keys(): new[k] 
return new 


Ww X 

m nm 
nw 
кай 


% python 

>>> from adder import * 
>>> x = Adder() 

>>> x.add(1, 2) 

not implemented! 

>>> x = ListAdder() 

>>> x.add([1], [2]) 

[1, 2] 

>>> x = DictAdder() 

>>> x.add((1:1), {2:2}) 
LR 1, 92 2] 


>>> x = Adder([1]) 

>>> x + [2] 

not implemented! 

>>> 

>>> x = ListAdder([1]) 

>>> x + [2] 

[1, 2] 

>>> [2] + x 

Traceback (innermost last): 
File "<stdin>", line 1, in ? 

TypeError: _add_ пог тайда defined for these operands 


ОДОД00000000000000-00000000000000000000 гада р 
орр002900000000 


UU00000000000000000addU000UUUUUUUUUUUUUUUUUUUDUD 
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class Adder: 
def init (self, start-[]): 
self.data - start 
def _ add (self, other): # Pass a single argument 
return self.add(other) # The left side is in self 
def add(self, y): 
print('not implemented! ') 


class ListAdder(Adder): 
def add(self, y): 
return self.data + y 
class DictAdder(Adder): 
def add(self, y): 
pass # Change to use self.data instead of x 
x = ListAdder([1, 2, 3]) 


у =х + [4, 5, 6] 
print(y) Prints [1, 2, 3, 4, 5, 6] 


00000000000000000000000000000000000000000009000 
адаробО00000000000 ада ОО 
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class MyList: 

def init (self, start): 
#self.wrapped = start[:] # Copy start: no side effects 
self.wrapped = [] # Make sure it's a list here 
for x in start: self.wrapped.append(x) 

def add (self, other): 
return MyList(self.wrapped + other) 

def mul (self, time): 
return MyList(self.wrapped * time) 

def  getitem (self, offset): 
return self.wrapped[offset] 

def len (self): 
return len(self.wrapped) 

def  getslice (self, low, high): 
return MyList(self.wrapped[low:high]) 

def append(self, node): 
self.wrapped.append(node) 

def  getattr (self, name): # Other methods: sort/reverse/etc 
return getattr(self.wrapped, name) 

def repr (self): 
return repr(self.wrapped) 


if name == ' main | 
x = MyList('spam') 
print(x) 
print(x[2]) 
print(x[1:]) 


print(x + ['eggs']) 
print(x * 3) 
x.append('a') 


x.sort() 
for c in x: print(c, end=' ') 
% python mylist.py 
[Б Ел, "ру "а", 'm'] 
a 
Гере, *a^, че] 
['5', “p's ы; "; "eggs | 
ДУР ^^. Чай» Жар SS б^» “аль “MP 5 › р', "а", 'm'] 
aamps 
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from mylist import MyList 


class MyListSub(MyList): 
calls - 0 # Shared by instances 


def _ init (self, start): 
self.adds = 0 # Varies in each instance 
MyList. init (self, start) 


def add (self, other): 
MyListSub.calls += 1 # Class-wide counter 
self.adds += 1 # Per-instance counts 
return MyList. ааа (self, other) 


def stats(self): 
return self.calls, self.adds # All adds, my adds 


if name == ' main ': 
x = MyListSub('spam') 
у = MyListSub('foo') 
print(x[2]) 
print(x[1:]) 
print(x + ['eggs']) 
print(x + ['toast']) 
print(y + ['bar']) 
print(x.stats()) 


python mysub.py 


'm', 'eggs'] 
'm', 'toast'] 


m 
a 
a 
o', 'bar'] 
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»»» class Meta: 
def _ getattr (self, name): 
print('get', name) 
def _ setattr (self, name, value): 


print('set', name, value) 


»»» x - Meta() 

>>> х.аррепа 

get append 

>>> x.spam = "pork" 
set spam pork 

>>> 

>>> х + 2 

get  coerce _ 

Traceback (innermost last): 
File "«stdin»", line 1, in ? 
TypeError: call of non-function 

>>> 

>>> x[1] 

реф  getitem _ 

Traceback (innermost last): 
File "«stdin»", line 1, in ? 

TypeError: call of non-function 


»»» x[1:5] 

get _ len | 

Traceback (innermost last): 
File "<stdin>", line 1, in ? 

TypeError: call of non-function 


5.000000000000000000000000000000000 


% python 


>>> 
>>> 
>>> 


>>> 
Set: 
>>> 
Set: 


>>> 
>>> 
('h' 
>>> 
he 
>>> 


(4, 


>>> 


(Set:['e", "1", O J; Зерт”; е" 


from setwrapper import Set 


x = Set([1, 2, 3, 4]) 

y = Set([3, 4, 5]) 

x &y 

[3, 4] 

x | y 

|4; 2; 3; 4, 5] 

z = Set("hello") 

2[0], z[-1] 

» '0') 

for c in z: print(c, end-' ' 
lo 

len(z), z 

Set hy “ey "Гг 101) 


z & "mello", z | "mello" 


# Runs __init__ 


# апа , intersect, then __repr__ 


# __or__, union, then __repr__ 


# init removes duplicates 
# сешет | 


# __getitem__ 


‘o', 'm']) 


О0000000000000000000000ти@ѕеё.руроооо0000000000 
00000000000000000000000 


from 


setwrapper import Set 


class MultiSet(Set): 


Inherits all Set names, but extends intersect 
and union to support multiple operands; note 
that "self" is still the first argument (stored 
in the *args argument now); also note that the 
inherited & and | operators call the new methods 
here with 2 arguments, but processing more than 
2 requires a method call, not an expression: 


def intersect(self, *others): 


res - [] 
for x in self: # Scan first sequence 
for other in others: # For all other args 
if x not in other: break # Item in each one? 
else: # No: break out of loop 
res.append(x) # Yes: add item to end 


return Set(res) 


def union(*args): # self is args[0] 
res - [] 
for seq in args: # For all args 
for x in seq: # For all nodes 
if not x in res: 
res.append(x) # Add new items to result 


return Set(res) 


О000000000000000000000000іпёегѕесє 0000000000000 
О0000000іпёегѕесєПОО00000000000000000005$еёмгаррег.Ѕе 
О0тиіѕеєО00000000000Ми&Ѕе зе 0000000000000 


»»» from multiset import * 


>>> x = MultiSet([1,2,3,4]) 

>>> y = MultiSet([3,4,5]) 

»»» z - MultiSet([0,1,2]) 

>>> KEY, x | y # Two operands 


(Set: [35 41; зе [15 2; 3; 4; 51) 


>>> x.intersect(y, z) # Three operands 
Set: [ ] 

>>> x.union(y, 2) 

Set:[1, 2, 3, 4, 5, 0] 


»»» x.intersect([1,2,3], [2,3,4], [1,2,3]) # Four operands 
Set:[2, 3] 
>>> x.union(range(10) ) # Non-MultiSets work, too 


seti [ts 2, З» 4, 0, 5, бу 7, By 9] 


6.П0000000000ѕего0000000000000000000009іғ000000 
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class ListInstance: 
def str (self): 
return '«Instance of %s(%s), address %s:\n%s>' % ( 


self. class . name , # My class's name 
self. supers(), # My class's own supers 
id(self), # My address 
self. attrnames()) ) # name=value list 
def _ attrnames(self): 
... unchanged... 
def _supers(self): 
names = [] 
for super in self. class . bases : # One level up from class 
names.append(super. name ) # name, not str(super) 


return ', '.join(names) 


C:\misc> python testmixin.py 

«Instance of Sub(Super, ListInstance), address 7841200: 
name datai-spam 
name data2-eggs 
name data3-42 


7.000000001ипсб. py nnb dn pa bn p dm Py tee n in ai 
00000000 


class Lunch: 
def init (self): # Makelembed Customer, Employee 
self.cust - Customer() 
self.empl - Employee() 


def order(self, foodName): # Start Customer order simulation 
self.cust.placeOrder(foodName, self.empl) 
def result(self): # Ask the Customer about its Food 


self.cust.printFood() 
class Customer: 


def init (self): # Initialize my food to None 
self.food - None 

def placeOrder(self, foodName, employee): # Place order with Employee 
self.food - employee.takeOrder(foodName) 

def printFood(self): # Print the name of my food 


print(self.food.name) 


class Employee: 
def takeOrder(self, foodName): # Return Food, with desired name 
return Food(foodName) 


class Food: 
def init (self, name): # Store food name 
self.name = name 


if name == ' main ' 
x = Lunch() # Self-test code 
x.order('burritos') # If run, not imported 
x.result() 
x.order('pizza') 
x.result() 


% python lunch.py 
burritos 
pizza 


8.Q00000000000000Python m ntn zeo. РУДООПОДОДОДОДО 
О000000000000000000000006010000000Апіта!0000 
ѕеІї.ѕреак000000000000000005реакО00000000000000000000 
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class Animal: 
def reply(self): self.speak() # Back to subclass 
def speak(self): print('spam') # Custom message 


class Mammal(Animal): 
def speak(self): print('huh?') 


class Cat(Mammal): 


def speak(self): print('meow') 
class Dog(Mammal): 
def speak(self): print('bark') 
class Primate(Mammal): 
def speak(self): print('Hello world!') 
class Hacker(Primate): pass # Inherit from Primate 


9.0000000000000000 00000 рагто .руППППАсеогПОПИтеппп 
О0000005е#00000Руёһопр000000000000000000005%еіғ пате 
Озе | ѕауѕ()00000000000000 


class Actor: 
def line(self): print(self.name + ':', repr(self.says())) 


class Customer(Actor): 
name - 'customer' 
def says(self): return "that's one ex-bird!" 


class Clerk(Actor): 
name = 'clerk' 
def says(self): return "no it isn't..." 


class Parrot(Actor): 
name = ‘parrot’ 
def says(self): return None 


class Scene: 
def init (self): 
self.clerk - Clerk() # Embed some instances 
self.customer = Customer() # Scene is a composite 
self.subject = Parrot() 


def action(self): 


self.customer.line() # Delegate to embedded 
self.clerk.line() 


self.subject.line() 


OOOO 00000 
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def oops(): 
raise IndexError() 


def doomed(): 
try: 
oops() 
except IndexError: 
print('caught an index error!') 
else: 
print('no error caught...') 


if name == ' main ': doomed() 


% python oops.py 
caught an index error! 


2.[]0000000000000000000000000000000000000 


class MyError(Exception): pass 


def oops(): 
raise MyError('Spam!') 


def doomed(): 
try: 
oops() 
except IndexError: 
print('caught an index error! ') 
except MyError as data: 
print('caught error:', MyError, data) 


else: 
print('no error caught...') 
if name == ' main ": 
doomed() 


% python oops.py 
caught error: <class 


' main  .МуЕгтог'» Spam! 
ООДО0000000000000000000000000000К0...0)0000 

[Spam![ Ji JPython[JException[ 00000 init 000 repr [| 

str_ ДПОООООД000000000340000000000000000000 
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00000000000 


import sys, traceback 


def safe(entry, *args): 
try: 
entry(*args) # Catch everything else 
except: 
traceback.print exc() 
print('Got', sys.exc info()[0], sys.exc info()[1]) 


import oops 
safe(oops.oops) 


% python safe2.py 
Traceback (innermost last): 
File "safe2.py", line 5, in safe 
entry(*args) # Catch everything else 
File "oops.py", line 4, in oops 
raise MyError, 'world' 
hello: world 
Got hello world 


4. ]000000000000000000000000000000000 


# Find the largest Python source file in a single directory 


import os, glob 
dirname = r‘'C:\Python30\Lib' 


allsizes = [] 
allpy = glob.glob(dirname + os.sep + '*.py') 
for filename in allpy: 
filesize = os.path.getsize(filename) 
allsizes.append((filesize, filename) ) 


allsizes.sort() 
print(allsizes[:2]) 
print(allsizes[-2:]) 


# Find the largest Python source file in an entire directory tree 


import sys, os, pprint 
if sys.platform[:3] == 'win': 
dirname = r'C:\Python30\Lib' 


else: 
dirname - '/usr/lib/python' 


allsizes - [] 
for (thisDir, subsHere, filesHere) in os.walk(dirname): 
for filename in filesHere: 
if filename.endswith('.py'): 
fullname - os.path.join(thisDir, filename) 
fullsize - os.path.getsize(fullname) 
allsizes.append((fullsize, fullname)) 


allsizes.sort() 
pprint.pprint(allsizes[:2]) 
pprint.pprint(allsizes[-2:]) 


# Find the largest Python source file on the module import search path 


import sys, os, pprint 
visited - () 
allsizes - [] 
for srcdir in sys.path: 
for (thisDir, subsHere, filesHere) in os.walk(srcdir): 
thisDir = os.path.normpath(thisDir) 
if thisDir.upper() in visited: 
continue 
else: 
visited[thisDir.upper()] - True 
for filename in filesHere: 
if filename.endswith('.py'): 
pypath = os.path.join(thisDir, filename) 
try: 
pysize = os.path.getsize(pypath) 
except: 
print('skipping', pypath) 
allsizes.append((pysize, pypath)) 


allsizes.sort() 
pprint.pprint(allsizes[:3]) 
pprint.pprint(allsizes[-3:]) 


# Sum columns in a text file separated by commas 


filename = 'data.txt' 
sums - () 


for line in open(filename): 
cols = line.split(',') 
nums = [int(col) for col in cols] 
for (ix, num) in enumerate(nums): 
sums[ix] = sums.get(ix, 0) + num 


for key in sorted(sums): 
print(key, '=', sums[key]) 


# Similar to prior, but using lists instead of dictionaries for sums 


import sys 


filename = sys.argv[1] 
numcols = int(sys.argv[2]) 
totals = [0] * numcols 


for line in open(filename) : 
cols = line.split(',') 
nums = [int(x) for x in cols] 
totals = [(x + y) for (x, y) in zip(totals, nums)] 


print(totals) 
# Test for regressions in the output of a set of scripts 


import os 
testscripts = [dict(script-'testi.py', args=''), 
dict(script-'test2.py', args-'spam')] 


for testcase in testscripts: 
commandline = '%(script)s %(args)s' % testcase 
output = os.popen(commandline).read() 
result = testcase['script'] + '.result' 
if not os.path.exists(result): 
open(result, 'w').write(output) 
print('Created:', result) 
else: 
priorresult = open(result).read() 
if output != priorresult: 
print('FAILED:', testcase['script']) 
print(output) 
else: 
print('Passed:', testcase['script']) 


# Or glob script/args dir 


# Build GUI with tkinter (Tkinter in 2.6) with buttons that change color and grow 


from tkinter import * # Use Tkinter in 2.6 


import random 
fontsize = 25 


colors = ['red', 'green', 'blue', 'yellow', ‘orange’, ‘white’, 'cyan', 'purple'] 


def reply(text): 
print(text) 
popup = Toplevel() 
color = random.choice(colors) 


Label(popup, text='Popup', bg='black', fg=color).pack() 


L.config(fg=color) 


def timer(): 
L.config(fg=random.choice(colors) ) 
win.after(250, timer) 


def grow(): 
global fontsize 
fontsize += 5 
L.config(font-('arial', fontsize, 'italic')) 
win.after(100, grow) 


win = Tk() 


L = Label(win, text='Spam', 
Жопі-("атіа1", fontsize, 'italic'), fg-'yellow', bg='navy', 
relief-RAISED) 
L.pack(side-TOP, expand=YES, fill-BOTH) 
Button(win, text-'press', command=(lambda: reply('red'))).pack(side-BOTTOM,fill-X) 
Button(win, text='timer', command-timer).pack(side-BOTTOM, fill-X) 
Button(win, text-'grow', command-grow).pack(side-BOTTOM, fill-X) 
win.mainloop() 


# Similar to prior, but use classes so each window has own state information 


from tkinter import * 
import random 
class MyGui: 


A GUI with buttons that change color and make the label grow 


colors - ['blue', 'green', 'orange', 'red', 'brown', 'yellow'] 


def _ init__(self, parent, title-'popup'): 
parent.title(title) 
self.growing - False 
self.fontsize - 10 
self.lab = Label(parent, text-'Guii1', fg-'white', bg='navy') 
self.lab.pack(expand=YES, fill-BOTH) 
Button(parent, text-'Spam', command-self.reply).pack(side-LEFT) 
Button(parent, text-'Grow', command-self.grow).pack(side-LEFT) 
Button(parent, text-'Stop', command-self.stop).pack(side-LEFT) 


de 


-h 


reply(self): 
"change the button's color at random on Spam presses" 
self.fontsize 4- 5 
color - random.choice(self.colors) 
self.lab.config(bg-color, 

font-('courier', self.fontsize, ‘bold italic')) 


de 


-h 


grow(self): 

"start making the label grow on Grow presses" 
self.growing = True 

self.grower() 


-h 


def grower(self): 
if self.growing: 
self.fontsize += 5 
self.lab.config(font=('courier', self.fontsize, 'bold')) 


self.lab.after(500, self.grower) 


de 


-h 


stop(self): 
"stop the button growing on Stop presses" 
self.growing - False 


class MySubGui(MyGui): 
colors = ['black', 'purple'] # Customize to change color choices 


MyGui(Tk(), 'main') 
MyGui(Toplevel()) 
MySubGui(Toplevel()) 


mainloop() 


# Email inbox scanning and maintenance utility 
"nun 


scan pop email box, fetching just headers, allowing 
deletions without downloading the complete message 


import poplib, getpass, sys 

mailserver - 'your pop email server name here' # pop.rmi.net 
mailuser - 'your pop email user name here' # brian 
mailpasswd = getpass.getpass('Password for %s?' % mailserver) 


print('Connecting...') 

server - poplib.POP3(mailserver) 
server.user(mailuser) 
server.pass (mailpasswd) 


try: 
print(server.getwelcome()) 
msgCount, mboxSize - server.stat() 
print('There are', msgCount, 'mail messages, size 
msginfo - server.list() 
print(msginfo) 
for i in range(msgCount): 
msgnum = 1+1 
msgsize = msginfo[1][i].split()[1] 
resp, hdrlines, octets = server.top(msgnum, 0) # Get hdrs only 
print('-'*80) 
print('[Xd: octets=%d, size=%s]' % (msgnum, octets, msgsize)) 
for line in hdrlines: print(line) 


, mboxSize) 


if input('Print?') in Гу”, 'Y']: 

for line in server.retr(msgnum)[1]: print(line) # Get whole msg 
if input('Delete?') in ['y', 'Y']: 

print('deleting') 


server.dele(msgnum) # Delete on srvr 
else: 
print('skipping') 
finally: 
server.quit() # Make sure we unlock mbox 
input('Bye.') # Keep window up on Windows 


# CGI server-side script to interact with a web browser 


#1 /usr/bin/python 


import cgi 

form = cgi.FieldStorage() # Parse form data 
print("Content-type: text/html\n") # hdr plus blank line 
print("«HTML»") 

print("«title»Reply Page«/title»") # HTML reply page 


print("<BODY>") 
if not 'user' in form: 
print("«hi»Who are you?</h1>") 
else: 
print("«hi»Hello <1>%5</1>!</ћ1>" % cgi.escape(form['user'].value)) 


print("«/BODY»«/HTML»") 


# Database script to populate and query a MySql database 


from MySQLdb import Connect 
conn = Connect(host='localhost', user-'root', passwd-'darling') 
curs = conn.cursor() 
try: 
curs.execute('drop database testpeopledb' ) 
except: 
pass # Did not exist 


curs.execute('create database testpeopledb' ) 
curs.execute('use testpeopledb') 
curs.execute('create table people (name char(30), job char(10), pay int(4))') 


curs.execute('insert people values (Xs, %s, %s)', ('Bob', 'dev', 50000)) 
curs.execute('insert people values (Xs, Xs, %s)', ('Sue', 'dev', 60000)) 
curs.execute('insert people values (#5, Xs, %s)', ('Ann', 'mgr', 40000)) 


curs.execute('select * from реор1е') 
for row in curs.fetchall(): 
print(row) 


curs.execute('select * from people where name = %5', ('Bob',)) 
print(curs.description) 
colnames = [дезс[0] for desc in curs.description] 
while True: 

print('-' * 30) 

row - curs.fetchone() 

if not row: break 

for (name, value) in zip(colnames, row): 

print('%s => %s' % (name, value)) 


conn.commit() # Save inserted records 


# Database script to populate a shelve with Python objects 
# see also Chapter 27 shelve and Chapter 30 pickle examples 


reci = ('name': ('first': 'Bob', 'last': 'Smith'}, 
'job': ['dev', 'mgr'], 


'age': 40.5] 

rec2 = ('name': ('first': ‘Sue’, ‘last’: 'Jones'], 
'job': ['mgr'], 
'age': 35.0} 


import shelve 

db = shelve.open('dbfile') 
db['bob'] = тесі 
db['sue'] = rec2 
db.close() 


# Database script to print and update shelve created in prior script 


import shelve 
db = shelve.open('dbfile' ) 
for key in db: 
print(key, '-»', db[key]) 


bob = db['bob'] 
bob['age'] += 1 
db['bob'] = bob 
db.close() 
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